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4 reasons why Micromax Control 
gives uniform superheat temperature 


HIGH SPEED THERMOCOUPLE re- 
sponds 3 times as fast as usual detectors 
for steam header installation. Metal-to- 
metal contact between couple and its pro- 
tecting tube speeds transfer of heat from 
steam to the low-mass detecting element. 
The whole assembly is rugged, stable, 
withstands vibration, is easily mounted 
in high-pressure piping. 


MICROMAX TEMPERATURE CON- 
TROLLER embodies years of L&N know- 


how in temperature measurement and 


control, Accurate and sensitive, it oper- 
ates through its control system to hold 
superheat at the specified top safe limit, 


no matter how boiler load varies, 


ELECTRIC DRIVE UNITS, powerful and 
reliable, move all controlled elements. 
High starting torque moves heavy fric- 
tion loads smoothly and continuously. 
Worm gear train makes backdriving im- 
possible. Dampers, valves, burners can 
be moved readily by handwheels in event 


of power failure. There’s no danger of Sid 

TWO ELEMENT CON- [ 

reeZil ore ogg 2g co ro ines, } 


ture changes even before | | 
they reach the thermo E ll 
| 
couple, Its Air Flow Ele- | 
ment makes primary move- | 
ment of dampers, etc., as 

soon as boiler load varies; = 
while Micromax Control- | | 
ler follows with final ad- | k i] 
justment based on actual \__ _) 
steam temperature, j 


Combined in the Micromax system, all elements work 
together to give outstanding pertormance on any type of 
superheater equipment — bypass damper, spray desuper- 
heater, attemperator, desuperheating condenser, burner ele- 
vation or any combination of these. For details, write to 
Leeds & Northrup Company, 4910 Stenton Ave., Phila- 
delphia 44, Pa. 


MEASURING INSTRUMENTS - AUTOMATIC CONTROLS - 
HEAT-TREATING FURNACES 


TELEMETERS 


Jri Ad ND44-334-463(1) 


— (with which are consolidated ‘Science and Industry,” “The Engineer Review,” “The Engineer” and “The Stationary Engineer’), January, 1950, 
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Coal handling modernization 


pays off in textile plant 


LINK-BELT 


+ Peck Carrier 
¢ proves ideal solution 


The above illustration shows the operation of the movable 
tripper of the Peck Carrier, to permit coal to be dumped 
at any point on the horizontal run. 


The problem at the power plant of Dominion Textile Com- 
pany, Limited, at Magog, Quebec, Canada, was to in- 
crease the steam generating capacity and to modernize 
the coal handling system to cut unloading time. 


The boiler and track layout proved ideal for the use of 
a Peck overlapping pivoted bucket carrier, which would 
follow a rectangular path in a vertical plane (as shown by 
sketch}, with the coal being delivered by railroad car 
through a track hopper to an apron feeder discharging to 
the carrier for distribution along the ‘op horizontal run into 
storage bunkers. The coal can be discharged at any point 
along top run merely by presetting the dumper mechanism 
that tilts the buckets. 


The operation of the Peck Carrier is quiet and there is 
no vibration since the buckets move slowly. The capacity 
of this plant was set at 45 tons per hour, but this figure 
has been exceeded. 


This is but one of the types of modernization equipment 
designed, built and installed by Link-Belt for both small and 
large plant operation. Ask our nearest office for details. 


TYPES OF LINK-BELT CONVEYING MACHINERY 
Belt Conveyors Bulk-Flo Conveyors 
Bucket Carriers Screw Conveyors 
Bucket Elevators Car Unloaders 
Flight Conveyors Coal Crushers 
Chain Conveyors Weigh Larries 
Apron Conveyors Skip Hoists 


LINK-BELT COMPANY Chicogo 9, Indionapolis 6, Phile- 
delphia 40, Atlante, Houston 1, Minneopolis 5, San Francisco 24, Los Angeles 33, 
Seottie 4, Toronto 8. Offices in Principal Cities 

11.082 


CONVEYING MACHINERY 
“THE COMPLETE LINE’? 
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REHEAT 


with BeW STEAM 


Today, with renewed interest in reheat 
strong among many power companies, 
B&W leadership in providing the most 
economical boiler designs incorporating 
reheat continues. For example, four iden- 
tical B&W reheat units—the largest ever 


ordered—will comprise the largest new 
all-reheat station in this country. A fifth 
unit, of the same characteristics, is on 
order for another station in the same 
system. 

Whether your current interest is in 
reheat or in the conventional superheat 
boiler, it will pay you, as it has so many 
other utilities, to consult B&W early in 
your plans for additional capacity or an 
entirely new plant. 
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This photograph of an Elliott 
975,000-Ib-per-hr vertical de- 
aerating heater mounted on a 
horizontal storage tank, was 
made on the assembly floor 
with the unit under final water 
test of 200 psi, and before the 
various gages and control 
valves were installed. 


/ 
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Utility companies have long been coming to 
Elliott Company for the biggest deaerating 
heaters required by their fine new stations. They 
know that Elliott engineers have unparalleled 
experience in building and applying deaerating 
heaters to get the most effective and efficient feed- 
water heating and deaerating results. An example 
is the unit illustrated. 


The Elliott units going to plants both big and 
small now have the “new look.”’ They no longer 
are encumbered with external vent condensers. 
Elliott has “built in” the vent condenser, making 
a more compact unit and one easier to maintain— 
two big advantages. In addition, in the new units, 
all interior parts exposed to possible corrosion are 
of stainless steel. Performance is as it always has 
been with Elliott units—par excellence. 


Descriptive bulletin on request. 


ELLIOTT COMPANY  Decerator & Heater Dept. 
JEANNETTE, PA. 


PLANTS AT: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 


These four deaerating heaters of 
the new design, with built-in 
vent condensers, are being as- 
sembled ready for test. These 
units will serve as high pressure 
evaporator preheaters. 


This photograph shows the deaerating heater from 
the opposite side. At top is the relief valve opening; 
at bottom, the steam equalizing connection with the 
storage tank, and the three openings in a line are the 
main steam supply and the auxiliary drip returns. 
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~ FEEDWATER HEATERS 


have no tubular vent condensers 
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Television 


the DIAMOND 


DIAMOND POWER SPECIALT 


TROIT 31, MICHIGAN | 
Specialty Limited — Windso. 


| power Company | 
tidd Stofion of the at the Dierword 
oe | ignother tig id by of | 
in central panel where | by” 44 
| 
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“Increased efficiency and safety in operation 
of boiler units has been the result.” 


(STATEMENT IN EMPLOYEE PUBLICATION OF OHIO POWER co.) 


j 


Tidd Station cise Uses a “Utiliscope” to bring the 
inrage of the boilet water gauge to the contral room, 
With 60 individual images per second (sound motion 

pictures have oly 48 por second), any change is 
instantly registere:d! on tha viewing screen .. . there 

i is no measurable time fag. Distance, intervening 
walls, obstruction; of any kind cause no difficulty. 

The “Utiliscope” has exceptional stability and re- 
lability; has fewer tubes than « good radio set 
ard is byilt for cotinveus operstion at temperatures 
ue to 150" F, Installation twquires no special chill and 
only screw drivet is neeied for acjustment of focus, 
and conjrast to guil indiviclual preference. 


is always before control operator on the 
“Utiliscope’’ screen. There can be no mis- 


take ... the correct water level is showe 
or there is 20 image. 


The attention of the “Ufilixcope’’ camere 
fever wanders; it is permenently focused 


on boiler water gauge and continuously 
variation 


For exactly, simultaneously and continuously picturing at a remote point 
«+ an object, operation or condition 


Ver 

i 

Camera and Monitor and ® the 
Power Unit Power Unit i Hor 


| 
To Obse, Uses B : 
| eT ™ 109 fio. Com. 
%, The “'Utiliscope” is a product of the Capehart-Farnsworth Corporation and the Diamond Power Specialty Corp. ors, 
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In plants where modernization programs frequently require shifting of 
equipment from place to place, drives with flexibility of application are 
a “must”. This is one more reason why General Electric’s STANDARD 
line of mechanical-drive turbines is winning such favor with progressive 
industries. The DP turbine can be easily transferred from one job to 
another, its speed and range changed easily, its horsepower rating adjusted 
economically. 


DP TURBINES PROVIDE FLEXIBILITY 7AREE WAYS 


1. EASY TO RE-LOCATE 


Shaft height is the same on all 
G-E standard single-stage turbines. 
This means that moving turbines 
from one job to another doesn't 
require a “custom line-up job.” 
Not only shaft height, but size of 
coupling fit and keyways are stand- 
ard on every unit. 

DP turbines are quickly aligned, 
too. Unless casing temperatures are 
high, DP's can be lined up cold with 
the assurance that shoft lift will be 
within allowable limits when the 
turbines are heated. Such easy 
alignment is possible only on a 
center-line supported unit. 


2 EASY TO ADJUST SPEED 


By adjusting a simple handwheel, 
the speed setting can be varied 
within a 30°% range. Once adjusted, 
the DP’s hydraulic governor holds 
speed cccurately. 

lf a change in application makes 
a new speed range necessary, the 
range can be set anywhere from 
800 to 5000 rpm by simply sub- 
stituting a new emergency governor 
and a new set of low-cost gears on 
the governor drive. These gears are 
standard, available on immediate 
delivery from the factory. 


REMEMBER 


means Dependable Power’ 


3. EASY TO CHANGE RATING 

When steam conditions or load 
demands change, a DP turbine 
can be adapted at a reasonable 
cost for the new requirements if 
they cre within the steam flow ca- 
pacity of the casing. Example: If it 
is desired to increase the horse- 
power rating, the only changes 
which are usually necessary are new 
nozzle plate and valve parts. The 
cost of such parts is far less than the 
cost of a new turbine—which would 
be required with a less flexible unit. 


> 
qi 


In Modernization, FLEXIBILITY COUNTS | 
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Easy to change Emergency 
Governor 


Easy to change Governor 
Gears 


The General Electric standard DP Turbine incorporates 


many outstanding features previously found only on 


“special” turbines. They give you a drive which is depend- 
able and flexible-—ideal for a variety of applications 


in your plant, 


One Standard 
Shaft Height 


Easy to change 
Nozzle Plate 


For the full story on how these features can mean oper- 
ating benefits for you, call your G-E representative. Or 
write today for GEA-4955, a 20-page, descriptive 
bulletin. Apporatus Dept., General Electric Company, 
Schenectady 5, N. Y, 
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Here are the benefits you get from 


BAILEY CONTROLS 


1. Fuel Conservation without decrease in output. 


2. Lower Cost Steam. 


3. Increased Safety for Plant and Personnel. 
4. Better Power Service. 


Bailey Controls for boilers make the im- 


portant factors of steam plant operation 


work together to insure ideal performance. 


has extensive experience at his com: 
mand, which includes tests on thousands 


of boiler installations, covering a wide 


for Steam Plants, 


f fuels, f d fuel burni 
In order that all of these factors may be 
ipment. is i ition t 
regulated in harmony with each other 5.2 


th benefits Iti 


: from intelligent use of correctly selected 
are carefully engineered to the require- ° Y 


Bailey Controls for boiler operation are 
described in Bulletin 15-C. Write for 
your copy to Bailey Meter Company, 
1036 Ivanhoe Road, Cleveland 10, Ohio 


—in Canada to Bailey Meter Company 


Bailey engineering service starts with 
the selection of suitable metering and 
control equipment and continues through 
the design, construction, calibration, in- 
stallation and final adjustment on the 


Limited, Montreal. 
job. Bailey field engineers are stationed 


in over thirty industrial areas throughout 


the United States and Canada for the FUEL CONVERSION 

purpose of rendering prompt “on the If it becomes desirable or necessary to 
spot” engineering service without undue convert to another fuel, Bailey Controls 
traveling expense. can be adjusted easily to insure optimum 


results from the new fuel. 


The Bailey engineer in your community 


G-26 
SURE 

BAILEY METER COMPANY 
1036 IVANHOE ROA A ° 
D CLEVELAND 10. OHIO FEED WATER PUMPS 
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from three 
one 40,000 Ib. per hovr 
pany, Cleveland, Ohio. 


s help operators 


Motors Corporetion, 
intain tests 


United States 
Chicago Mlinois, 
ated by this Bailey 


1 
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| application to 
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|| Bailey Contro — 
60000 Ib. pet Hour Bo it 
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provide a continuous reserve 
of superfine fuel... regardles 


of coal quality 


Coal, ground in preheated air, is floated upe rfine, 


carbureted fuel. Oxygen and carbon provide, in 


effect, a highly combustible 


the wie of tet Ne | 


j 


Fine pulverization of any quality of coal results from the ham- 
mer-and-anvil effect of thousands of blows per minute by XX 
Herculite steel balls on coal particles against XX Herculite mill 


liners, with a minimum of ball wear. 


99% availability . . . and better . . . contributes materially to 


low operating cost. 


All components of KVS Steam Generating Units are engineered to 
meet specific operating conditions on available fuels for high oper- 
ating efficiency and a maximum of economy at all boiler ratings. 


POWER 


January 


| 
| AIR SWEPT TUBE MILLS ec o 
| { 
iG 
| | 
| 
lk 
if i 
{| 
|| 
1] 
| 
| 
i 
} | 
} 
| 
it] 
| 
4 
. 
WH i 


Ratiant 
frm 
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Pulverived Coul 


KVS offers a complete service in design, building and erecting 
complete steam generating plants under one responsibility. 
KVS engineers are available for consultation on your re- 
quirements. 


2 PARK AVENUE - NeW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA 


Ask for a copy of 97- 
page Engineering Bul- 
letin No. 44-B contain- 
ing valuable information 
on preparation of pul- 
verized fuel and steam 
generating plants. 


| | 
| 
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Mennedy-lan Sauna. 
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A DISTINCTIVE FEATURE IN DISC GUIDING 


Body guides are machined down to precision tolerances, 
assuring a perfect guide for the disc and creating a positive center 
line on which all subsequent machining operations are based. 


BODY PRECISION MACHINED TO INSURE 
PERFECT FIT OF SEAT RINGS 
This operation makes inserting the seat rings in a Lunkenheimer gate 
valve simply a matter of screwing them into position. Parts can be 

replaced without any machine work or special fitting. 


LUNKENHEIMER 
VALVES... 


fitting, inter 
| aN  parts...longer valve 
| easier, lower-cost 


The smooth working efficiency and low mainte- 
nance cost of Lunkenheimer Valves were not “made , 
in a day.” Behind this superior performance and 
economy lies long experience, top engineering and 
metallurgical facilities together with the most mod- 
ern manufacturing equipment. 

Lunkenheimer Valves have a streamlined simplicity 
of design . .. a minimum of working parts, each part 
of extra strength, correctly proportioned and perfectly 
balanced. This assures longer life with lower mainte- 


nance expense. 


ESTABLISHED 1862 


Fig. 1430 LUNKENHEIMER THE LUNKENHEIMERC2: 


“QUALITY” 
IRON BODY GATE VALVE CINCINNATI 14, OHIO, U.S.A. 
j Fig. 1430 and complete line of 1.8.8.M. and All NEW YORK 13 + CHICAGO 6 + BOSTON 10+ PHILADELPHIA 34 
Iron Gate Valves are described in Circular 564. EXPORT DEPT. CINCINNATI 14, OHIO. USA 


Available from Lunkenheimer Distributors or direct. 


Simplicity of design .. 
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Through its continuous modernization 
program, Lunkenheimer provides the 
latest in manufacturing, engineering 
and research. New equipment of all 
kinds, the latest in machine tools, like 
the multiple spindle drill with hydraulic 
feed shown at right, assure ever higher 
accuracy, continually better products. 


Globe and Angle Valves 
available in |.B.B.M. and 
All-lron patterns — screw 
or flange ends. 


Swing Check Valves are 
available in 1.B.B.M. and 
All-lron patterns — screw 
or flange ends. 


reduces maintenance costs! 


| it | i | | val 
ie ll | 4 Ne ‘ 
| —LUNKENHE SWING CHECK V | 
| GLOBE yan | — 
| 
DEPEND ON YOur “UNKENHE 1), ER DISTRIBUTOR 
FOR SERVICE AND REDUCED VALVE INVENTORY, Wie | 
Many Concerns, large ang small, haye found rea] 
Savings by depending the Complete Stocks of 
Lunkenheime. Distributors, Capital formerly tied up 
in Slow-moy ing inventory is available for other Uses; 
losses from obsolescence are eliminated or drastically | 
if reduced. Ask your Distributor how he £an help You, 
1 
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Modern steam generating equipment can’t lower the price of a ton of coal 
or a barrel of oil, but it can produce more steam from every ton of coal or 
1} every barrel of oil. The modern unit can’t lower the cost of a man-hour, but it 
can and does operate so reliably that maintenance costs are kept ata minimum. 

C-E Vertical-Unit Boilers represent truly modern standards of design. 
To an exceptional degree they incorporate all the important advances in 
steam generation made in the past twenty-five years ... advances that have 
resulted in substantially increased efficiencies and lower operating costs. At 
today’s high costs of fuel and labor, these gains in operating efficiency may 
well prove the difference that will make replacement a profitable procedure 
for you. So whether you are considering the purchase of equipment for 
replacement or expansion, or for a new plant, a C-E Vertical-Unit Boiler will 
provide the right answer to your particular situation. 

The three units illustrated—and others in the Vertical-Unit line not shown 
—are collectively designed to serve virtually every industrial requirement 
from about 10,000 to 300,000 (or more) lb of steam per hour, pressure up to 
1,000 psi and steam temperatures to 900 F. The entire Vertical-Unit line offers 
the advantages of time-tested standards of design coupled with that flexibility 
of application—fuels, firing methods, operating conditions, ete.—required to 
RS meet particular plant needs. We shall be pleased to supply catalogs and any 


additional information required upon request. 8 
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Type VU-10 
(for the lower capacity range) 

This member of the VU family is designed for indus- 
trial load conditions and particularly for plants 
having small operating and maintenance forces. 
Capacities range from about 10,000 to 50,000 lb per 
hr. Firing may be by spreader, underfeed or chain 
grate stokers, or by oil or gas burners. Any of these 
methods may be substituted for any other, should 
fuel market conditions make this desirable. 


LL | 
PERH 


POWER °* January 


(for the higher capacity range) 


This unit, the original VU design, may be fired by pul- 
verized coal, oil or gas, or any combination of these 
fuels. Available for capacities up to 300,000, or more, 
lb of steam per hr, pressures up to 1000 psi and steam 
temperatures up to 900 F, or higher. Furnace bottom 
may be as shown or may be of hopper type. Economizer 
or air heater surface may be added. 


Type VU-30 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E Spreader 
Stoker, the furnace proportions and arrangement of 
water wall surfaces may be adapted for firing by any 
type of mechanical stoker. Design is also adaptable for 
firing by oil or gas. Economizer or air heater surface 
may be added. Approximate capacity range 25,000 to 
100,000, or more, lb per hr. 
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SUN “JOB PROVED” PRODUCTS CUT COSTS, 


Sun products have been “Job Proved” in the lubri- 
cation of almost every type of mining, manufactur- 
ing, power, and transportation equipment . . . in 
refrigeration and air-conditioning ... in metal 
cutting, tempering, and quenching . . . in the proc- 
essing of textile fibers, leather, natural and syn- 
thetic rubbers .. . in the impregnation of electrical, 


electronic, and packaging materials of many kinds. 

To help you solve your production problems, 
Sun Oil Company offers a wide selection of “Job 
Proved” petroleum products, plus the experience 
of Sun Engineers. Their know-how and detailed 
product information are yours for the asking. Call 
your local Sun office, or write Dept. P1. 


SUN OIL COMPANY + PHILADELPHIA 3, PA. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


INDUSTRIAL OILS 


SUNVIS 900 OILS—High-viscosity-index, paraffinic-type oils—of uni- 
form © F pour point—fortified against rust, corrosion, oxidation, and 
sludg®. The finest available lubricant for turbines, hydraulic systems, and 
simila® applications. 

SUNVIS HD 700 OILS—High-viscosity-index oils containing additives 
which minimize oxidation ond give detergency. Ideal lubricants for in- 
ternal combustion engines subjected to heavy loads under the 
most @dverse conditions. 


SUNVIS OILS —Solvent-refined poraffinic-type oils of uniform high vis- 
cosity index, low pour point, and low carbon content. Especially suitabl 


SUN DELAWARE OILS—Dork oils for general lubrication on older types 
of industrial machinery. 


SUNOCO WAY LUBRICANT—For use on tableways. Eliminates chatter 
and scoring ... resists corrosion. Has good metal-wetting and adhesive 
properties, ample viscosity, and E. P. qualities. 


SUN MARINE ENGINE OILS—Compounded with special emulsifying 
agents in order to provide adhesion to, and lubricotion of, working parts 
in the presence of water. For the lubrication of bearings, eccentrics, cross- 
heads, and various other parts of steam engines. 


ROCK DRILL OlL—High-film-strength adhesive oil. For use in jack- 


for application to long-time use in all types of industrial reservoirs and 
circulating systems. 

DYNAVIS OILS —Low-pour-point, high-viscosity-index, inhibited oils, con- 
taining an additive which helps prevent formation of harmful corrosive 
and sludge-forming acids. Well suited for engines fitted with alloy bearings 
and @erated at high temperatures. 


OF al Paper mill saves about $1500 a 
year in becrings and oil by using 
Sun tubricant 


SOLNUS OILS-—-Well-refined straight mineral oils. Stand up under hard 
use for long periods of time. Recommended for use in machine tools, air 
compressors, certain types of diesels, etc. 


CIRCO OILS—Used for general lubrication of industrial machinery when 
straight mineral oils are required. 

SUNTAC OILS—100%-petroleum products which have been compounded 
to increase their adhesiveness. Recommended for general lubrication of 


all machines subjected to sudden shocks and load reversals. Cling to the 
parts to be lubricated. 


STEAM CYLINDER OILS—High flash and fire point lubricants for either 
saturoted or superheated steam conditions and for worm-gear speed- 
reduction units. 

SUN CAR JOURNAL OILS—Dork oils meeting A.A.R. Specifications. For 
use in waste-packed bearings of railroad equipment. 


“JOB PROVED” IN EVERY INDUSTRY 


h $s, stopers, drifters, and similar equipment. 


INDUSTRIAL GREASES 


SUN CUP GREASES— Water resistant. For grease-cup and grease-gun 
application when service is normal. 


SUN GUN GREASES—Smooth greases made with medium-viscosity oil. 
Stable under pressure in power and booster guns. 


ADHESIVE PRESSURE GREASES— Won't drip or splash. Excellent lubri- 
cants for open-gear applications. 


SUN DARK PRESSURE-SYSTEM GREASES—For power-driven central 
grease lubricating systems in heavy industries. Also used as a “medium 
cup grease.” 


SUN MINE CAR GREASES—Available in several grades. Suitable for 
both antifriction bearings ond piain-bearing cavity-type wheels. 


SUN MINING MACHINE LUBRICANT—Semifiuid. For use where a light 
but adhesive grease is required. Resists separation and decomposition. 


Chemical plant saves about 
$8000 per year by adopting 
Sun Pressure Grease 


SUN ROLLER BEARING GREASES—For use on electric motors and gen- 
erators and high-temperature machinery equipped with ball or roller 
bearings. 


SUN GEAR COMPOUNDS—Black adhesive open-gear compounds and 


i 
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wire-cable greases. Recommended for power presses, mining machinery, 
worn reduction mills, crushers, pump gears, etc. 


SUNOCO TRACTOR ROLLER COMPOUND—For crawler-type tractors. 
Provides good lubrication with ptional secling q 


METALWORKING OILS 


SUNICUT—Straight (non-emulsifiable) transparent cutting oils, Recom- 
ded for out tic screw hines and heavy-duty machining operations. 
Permit high speed production with excellent finishes, long tool life. 


SUNOCO EMULSIFYING CUTTING OIL—A self-emulsifying oi! which 
produces a stable white emulsion. Efficient and economical cooling and 
lubricating medium for turning, milling, drilling, and other metalworking 
operations on both ferrous and nonferrous metals. It is also an excellent 
grinding coolant. 


SUN QUENCHING OILS— Specially refined oils designed to aid develop- 
ment of maximum physical properties in a wide variety of steels. 


SUN TEMPERING OILS—Specially refined oils for tempering steel. Be- 
cause of their low carbon content and stability under heat, these oils have 
an unusually long service life. 


Machine shop uses Sunicut 209 W 
as a cutting and lubricating oil 
—soves upto $1000 year 


SUN ROLLING OILS—Strcight and emulsifying oils which will permit 
inaximum production in rolling steel, aluminum, brass, and copper. 


SUN ANTI-RUST COMPOUNDS—Petroleum-base oils with chemical addi- 
tives designed to prevent the rusting and corrosion of steel. 


REFRIGERATION OILS 


SUNISO REFRIGERATION OILS—Hove extremely low pour points, ex- 
tremely low wax-separating characteristics, a high degree of stability 
and long life. Initially neutral and resistant to formation of detrimental 
acids under service conditions. Suniso Oils are high quality oils suitable 
for both high- and low-temperature operations. The most widely used oils 
in refrigeration and air-conditioning. 

Sports arena steps up com- 

pressor efficiency 15% by 

switching to Suniso Oil 


TEXTILE-PROCESSING OILS 


SUNOTEX TEXTILE OILS— Designed to impart certain additional proper- 
ties to various forms of fibers during their processing from the fiber state 
into a manufactured product. All Sunotex textile oils are emulsifiable in 
water. Highest rating in fadometer tests. 


SUN COTTON CONDITIONING OILS—Pale mineral oils which condition 
the cotton. They prevent waste by cutting down excessive amounts of 
“fly” (fine air-borne lint particles). 


“JOB PROVED” IN 


Worsted mill obtains easier scour- & 
ing, better quality, larger yield 
with Sunotex WO-220 


| 


SUN ASBESTOS FIBER CONDITIONING OlL—Used for spraying on the 
asbestos during processing. Fibers are kept from being damaged or 
broken down, and harmful dust is minimized when this product is used, 


SUN CORDAGE OlLS—Generally used alone, but are adaptable to 
various formulas used by cordage manufacturers. Selected products, 
highly p with 


RUBBER-PROCESSING AIDS 


CIRCOSOL-2XH—An elasticator ond processing aid for natural rubber 
and especially for GR-S. Outstanding for sponge rubber. 


CIRCO LIGHT PROCESS AID—A processing agent and excellent softe 
for natural rubber, natural rubber reclaims, and neoprene synthetic r 
ber. Used for GR-S to some extent. 


SUNDEX-53—An inexpensive product suitable for processing Gk-S o 
blends of GR-S and natural rubber. An established processing aid 
rubber footwear stocks and semihard rubbers. 


Rubber plant cuts cut production 
step, eliminates wrinkles and re- 
jects with Circosol-2XH 


CIRCOMAR-SAA-——A black-colored product for processing natural a 
GR-S rubber used in tire-making. Also used in reclaiming natural-rub 
scrap. Replaces asphalt fluxes. Free-flowing at room temperature. 


WAXES 


Sun's new wox plant will be completed in 1949. Its many refining i 

tions and extreme flexibility will permit new types of waxes to be ma 
factured in large quantities—a procedure heretofore impracticable. 
wide range of fully refined paraffin and microcrystalline woxes will 
“tailor-made” to meet the requirements of virtually al! major industrial 
applications. Pilot plant samples of several grades are now available, 


MISCELLANEOUS 
INDUSTRIAL PRODUCTS 


SUN SOLVENTS —-Sun Spirits for the thinning of paints, varnishes, and 
enomels, and for metal-cleaning . . . o pure, water-white petroleum solvent 
free of corrosive sulphur. Other Sun solvents with special properties are 
available for the chemical industry. 


SUN LEATHER OILS—Mineral-base leather oils. Used for obtaining the 


desired tensile strength, proper temper, and controlled moisture content. 
Maintain a light even color . . . mix well. . . distribute evenly, 
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Yarwoy Type B Seotless 
Tandem Blow-Off Valve. 
For pressures to 400 psi. 


i 
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Yarway Blow-Off Valves are known in almost 
every plant where boilers are used to generate 
steam. 


Why this thorough acceptance? Partly because 
the Yarway Seatless feature eliminates the com- 
monest source of blow-off valve trouble. In Yar- 
way Seatless Valves there are no seats to score, 
wear, clog and leak. 


Partly because of Yarway’s advanced designs— 
such as the Unit Tandem for high pressure work. 
This valve combines a Yarway Ste/lite-Seat Valve 
(for blowing) with a Yarway Seatless Valve (for 
sealing) in a solid, one piece forged-steel body. 


Yarway Unit 
Tandem Blow- 
Off Valve. 
Flanged type. 
Also ovailable 
with welding 
ends. For pres- 
sures upto 
2500 psi. 


T 


And finally the dependable, trouble-free service 
of Yarway Blow-Off Valves prompts power plant 
engineers to insist on Yarways. 


Regardless of the reason, the fact remains that 
today Yarway Valves are on the job—doing a 
good job—in more than 15,000 plants. How 
about yours? 


Write for Bulletin B-424 for pressures to 400 
psi. For higher pressures ask for B-432. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 


Yarway Stel- 
lite-Seot 
Stroight- 
way Valve. 
Yarway Type , Open Posi- 
Seatless tion, 
Angle Valve. 
Open posi- 
tion. Notice 
balanced slid- 
ing plunger 
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Side elevation, one of four 500,000-pounds-per-hour boilers 
at Waterside Station No. 2. 


Central Vulcan Control Panel for 
Boilers 41 and 42 at Waterside 
Station No. 2. Panel for Boilers 51 
and 52 is identical. 


j 
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Waterside 
solidated Edison Corajsenty 
of New York, is oneiot | 
America's most mode. 


Cleaning Problem 


| 


i 


WORLD'S LARGEST 


PUBLIC UTILITY 


Space limitations at Waterside Station 
No. 2 of Consolidated Edison Com- 
pany of New York, world’s largest 
public utility, were effectively over- 
come by Vulcan Automatic Sequential 
Soot Blowers. Each of the four 500,000- 
pounds-per-hour boilers has twenty 
RW-1 Deslaggers, plus five T-2 Long 
Retractables paralleling boiler tubes. 


A tough problem, yes but all boilers 
are kept clean without hand lancing, 
thanks to Vulcan engineering. 

Vulcan also serves Consolidated 
Edison at Waterside No. 1, Hunt's 
Point and East River—and has been 
selected for Hudson Avenue’s new 
1,300,000-pounds-per-hour unit. 


VULCAN SOOT BLOWER CORPORATION 


DUBOIS, PENNSYLVANIA 
Division of CONTINENTAL FOUNDRY & MACHINE COMPANY 


( 
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On the evening of July 4th, 1883, Thomas A. Edison placed 

in operation the first three-wire central station electric lighting plant in 
the world at Sunbury, Pa. Power was supplied to the old City Hotel three 
blocks away which was then on the site now occupied by the Hotel Edison. 


EXPANGION 


FUTUR 


The world’s largest power plant using 
pulverized anthracite has been completed 
recently on a site near Shamokin Dam 
along the Susquehanna River about two 
miles below Sunbury, Pa. This 150,000 kw 
installation, first of a number planned for 
the site, is part of the Pennsylvania Power 
& Light Company's network serving 28 
counties which cover an area of 9,500 
sq miles in central eastern Pennsylvania. 


FOSTER WHEELER 


CORPORATION 165 


The two 75,000 kw turbine generators 
are served by four 130-ft high Foster 
Wheeler Steam Generators, the largest 
ever built for direct firing of pulverized 
anthracite. 


An extension of 100,000 kw capacity, 
now under construction, will be completed 
in 1951 and equipped with Foster 
Wheeler Steam Generators. 
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Four FOSTER WHEELER Units for 
Sunbury Steam Electric Station of the 


PENNSYLVANIA POWER & LIGHT COMPANY 

Capacity 400,000 Ib per hr 

Superheat Control Range 250,000 to 400,000 

Pressure Superheater Outlet 1350 psig 

Final steam Temperaure 955 F 
Anthracite Coal Pulverized in FW Ball Mills in Direct Fired System 

{ 


NEW SUMBBURY STEAM E 


j 


Each steam g tor is equipp 
Foster Wheeler ball mill pulverizers which have 
a combined output of 27 tons of coal per hr. 


NEW YORK 6, 
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the four 


gas and oil-fired boilers to assure maximum combus- 


tion efficiency. 


POWER 
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“ are the by-words at the 


new power plant for Father Flanagan’s Boys’ Home 
at Boys’ Town, Nebraska. Here a Republic combus- 


tion control system 
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UBLIC 


2240 DIVERSEY PARKWAY 
CHICAGO 47, ILLINOIS 


POWER 


Automatic 
COMBUSTION CONTROL 


Low steam cost is not the result of efficient 
boiler design alone! It is determined by the 
degree with which your method of boiler con- 
trol takes full advantage of those economies 
which have been “built in” your boiler and its 
auxiliaries. 


In operating a modern boiler there are a number 
of repetitive adjustments which must be made 
frequently and practically simultaneously on 
several units of auxiliary equipment if highest 
boiler efficiency is to be maintained. The difficulty 


of making the required repetitive adjustments, © 
accurately and simultaneously by hand at the — 


individual auxiliaries, is obvious. 


The REPUBLIC combustion control makes and 
co-ordinates these adjustments automatically, at 


the same time permits the operator to assume — 
manual control from a centralized control point — 


whenever necessary or desirable. 


The REPUBLIC combustion control is a unified 
system controlling simultaneously, in measured 
quantities and in fixed (adjustable) proportions, 
the fuel and air input to the boiler. It increases 
and decreases the fuel and air supply to the 
boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to main- 
tain maximum combustion efficiency. 


REPUBLIC combustion control systems are 
designed and built for all sizes of boilers — all 
types of fuel firing equipment — all load condi- 
tions. They fulfill all the conditions of theoreti- 
cally perfect combustion control and still meet all 
the demands of everyday operating requirements. 


Ask for your copy of Data Book $-21. 
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“We stopped motor burn- 
and saved time 


30 


“Recently, while rewiring part of a 
large manufacturing plant here in 
Salem, we installed Fusetron dual- 
element fuses in motor-running pro- 
tection size to back up the overload 
protection already installed on the 
motors. 


“On several occasions, for some reason, these 
protectors failed to operate when they should have 
and the motor would have burned out except for the 


opening of the Fusetron fuses. 


“The company’s plant engineer was so. impressed 
by the way these Fusetron fuses prevented damage 
to. the motors and saved the company time and 
money that he authorized us to install Fusetron 


fuses throughout the entire plant.” 


Howard Firestone. Owner 
FIRESTONE ELECTRIC COMPANY, 
Salem, Ohio 


and money for a large 
company... 


Facts About FUSETRON 
Dual-Element Fuses 


The fuse link element opens on short-circuit — 
the thermal cutout element protects on overloads 
— the result, a fuse with tremendous time-lag 
and much less electrical resistance, 


They have the same degree of Underwriters’ 
Laboratories approval for both motor-running 


and circuit protection as the most expensive 
devices made. 


Made to the same dimensions as ordinary 
fuses — fit all standard fuse holders. 


Obtainable in all sizes from 1/10 to 600 ampere» 
both 250 and 600 volt types. Also in plug types 
for 125 volt circuits. 


Their cost is surprinsingly low. 


(FUSETRON is a trade mark of the Bussmann 
Mig. Co., Division of McGraw Electric Co.) 
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with their 


7 Protect against short-circuits. 


Protect against needless blows 
caused by harmless overloads. 


Protect against needless blows 
caused by excessive heating — 
lesser resistance results in much 
cooler operation. 


Provide thermal protection — 
for panels and switches against 
damage from heating due to 
poor contact. 


Protect motors against burnout | 


from overloading. 


Protect motors against burnout 
due to single phasing. 


Give DOUBLE burnout pro- 
tection to large motors — with- 
out extra cost. 


Make protection of small 
motors simple and inexpensive. 


Protect against waste of space 
and money — permit use of 
proper size switches and panels. 


Protect coils, transformers and 
solenoids against burnout. 


ELECTRICAL PROTECTION 


FUSETRON Dual-Element Fuses 
Give ALL-PURPOSE PROTECTION 


One needless shutdown — or one lost motor — or one 
destroyed switch or panel — may cost you far more than 
replacing every ordinary fuse witha FUSETRON dual- 
element fuse. 

' Don’t risk such losses — protect yourself by installing 
a FUSETRON dual-element fuse in every set of fuse 
clips throughout the entire electrical system. 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me complete facts about FUSETRON 
dual-element Fuses. 


Name 
Title_ 
Company_ 
Address 
City & Zone 
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Edward Presen 


Here’s a brand-new all-purpose 
valve series with unusually wide 
applicability—ideal for almost any 
service where small O. S. & Y. 
steel valves are used. Drop forged 
steel for greatest strength in high 
pressure or temperature service 
... the simplest packing 
arrangement imaginable .. . tight, 
easily accessible union or bolted 
nnet joints . . . bronze yoke 

ings to prevent stem galling 
freezing . . . Microscopically 

ted seats and disks . . . lock 

parts to prevent loosening 


in service . . . EValpak heat- 
istant molded premium type 
ing . . . interchangeability of 


rts for reduced maintenance 
inventories ... 


These and dozens of other 
res are standard in the new 
Edward Fig. 444 series, now 
ilable for stock shipments in 
most sizes, % in. to 2 in. 

e, either 600 or 1500 Ib sp. 


SIMPLICITY TIGHTEST 

OF PACKING SEAT-DISK 

See how easy it JOINT 

is to repack the 

new Edward No valve is 

Fig. 444 series. better than its 

Gland is held on seat-disk joint. 

special rests on All Edward 

yoke. Gland Fig. 444 seats 

bolts swivel out and disks are 

of way, can’t precision borized 

come off. Both to identical 

hands are free angles in mated 

to insert packing pairs, then tested 
in generous space between stem and yoke. on Edward built Micron-o-scope, measuring 
Pressure-tight backseating for repacking under to .00025 of an inch, for absolute 
pressure. tightness and concentricity. 
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The All-Purpose Steel Valve 


Yoke Bushing: Hard 
bronze, lock welded 
to yoke. 


Handwheel: Molle- 
able iron, knobbed 
for easy gripping. 


Yoke: Forged steel, 

P integral gland rest, 

screwed and lock 

welded to bonnet in 

‘ union type; integral 

; with bonnet in bolted 
design. 


Gland: Forged steel, 
through bolted, ac- 
curately fitted to 
stuffing box. 


Swing Gland Bolts: 
Forged steel, EVa- 
lized for longer, 
corrosion-free life; 
swivel out of way { 


Bonnet: Built-in back- 
seat, big packing 
chamber; either 
rolled steel union 
ting or forged steel 


stud bolted type. but can't come off. 


Stem: Hardened, cen- 
terless ground EVal- 
loy, with backseat- 
ing shoulder (on disk 
nut on larger sizes). 


Packing: EValpak,die 
formed, water- 
proofed, treated to 


prevent stem pitting. 


Gasket: lronkote 90 
Brinnell max. for 
leak-proof joint. 


Union Ring: Rolled or 
forged steel, hexagonal. 


Heat 
chromium or Stel- y 


lite, slotted or disk 
nut type, self-cen- 
tering. 


type for lowest 
pressure toss, 
screwed or socket 
welding ends. 


Seat: EValloy 13% 
chromium or Stel- 
lite on stainless 
steel; borized in 
mated pair with 
disk. 


NOW READY! New Bulletin 501 gives 

you dimensions, ratings, full data on the 

new Edward Fig. 444 series. Send 
coupon now for your copy. 


EDWARD VALVES, INC., 
1220 West 144th St., East Chicago, Indiana. 


Please send a copy of Bulletin 501 describing your new Fig. 444 
all-purpose forged steel valves. 


Name 


Pp 


Address 


City Zore 


Another & Product 


Edward Fig. 444 series are built in 
sizes “4 to 2 in. inclusive, globe or f 
angle, screwed or socket welding ’ mc. 


ends, 600 or 1500 Ib sp classes, 


Subsidiory of ROCKWELL MANUFACTURING 


EAST CHICAGO, INDIANA 
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Here’s one way to measure the 


DEPENDABILITY 


of Ingersoll-Rand Boiler-Feed Pumps 


Here are some of the higher 
discharge pressures for 
which utility companies 

have purchased I-R double- 
The overwhelming acceptance of I-R Boiler-Feed Pumps pein ny asa 
pumps have been in service 


for high-pressure service speaks for itself 


DEPENDABILITY is probably the most important single require- Pump Discharge Pressure 
ment in modern central station equipment. And that’s why I-R PSIG 
double-case pumps are first choice for really high-pressure boiler- 
feed service. Their ability to pump feed water at discharge pres- 2900 1850 
sures as high as 2900 psi has been thoroughly proven by long, 
trouble-free service in many outstanding high-pressure installa- 2470 1845 
tions. And over 40% of the I-R double-case pumps sold are on 2395 1800 
repeat orders—from users who have proved this dependability in 
their own plants. 2180 1795 
Whatever the pressure, or the capacity, Ingersoll-Rand 1990 1750 
can supply the right boiler-feed pump constructed of the 
proper materials. Call your I-R branch office the next 1895 1745 
time you have a pumping problem. 1890 1725 


Ingersoll-Rand | ™ 


Cameron Pump Division 390-10 
11 Broadway, New York 4, N. Y. 


COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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These turbine lubrication savings 


can be yours... 


Simply by your choice of turbine oil, you can eliminate the cost, 
the ume and the labor of replacing turbine oil. You can eliminate 
also the need for removing turbine oil for treating and the need 
for cleaning oil systems. Evidence that you can make these sav- 
ings is supplied by S. H. Smith, superintendent of the Board of 
Public Works, South Haven, Michigan. He reports: 

“When the first of our three present turbines was installed in 
1936, we filled it with Nonpareil Turbine Oil. This practice was 
followed with each of the other two turbines. In 13 years’ use of 
Nonpareil, we have had no shutdowns resulting from dirty otl or from 
the necessity of replacing oil. \t has not been necessary to clean the 
oil. Semi-annual tests have shown that the oil has not deteriorated 
in any way.” 

Your switch to Nonpareil Turbine Oil will insure safe and 
economical lubrication, not only for 13 years, but for the life of 
your turbines. You receive with each fill of Nonpareil a written 


“WILL OUTLAST YOUR TURBINE” 


guarantee that the oil will last as long as the turbine and that its 
acidity will stay below a neutralization number of 0.15 mg. 
KOH/gm. Find out from a Standard Oil Lubrication Engineer 
how Nonpareil has lived up to its guarantee, how it has reduced 
utility lubrication costs as much as 68%. 

Write Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois 
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How to make your hydraulic operations 


more reliable 


EQuipMENT like that shown above is used for hardening auto- 
motive crankshafts in a midwest plant. Each unit consists of a 
hardening furnace and an automatic quench tank. Hydraulic 
units, Operating through panel control boxes, move the crank- 
shafts through the furnaces and tanks at prescribed depths and 


at fixed time cycles. 


Because of manufacturing requirements, hydraulic units must 
operate continuously without shutdown for cleaning. At the same 
time, they must function perfectly to permit accurate control of 


furnace operations. 


Stanoil 15 has enabled the hydraulic units to meet fully these 


two stringent demands. There have been no dithculties due to 


stuck valves. The hydraulic units have responded smoothly and 
promptly to controls. Oil systems have remained clean and free 


from deposits 


You can rely on Stanoils to give you the same clean, depend- 
able operation of hydraulic units and of speed reducers and 
circulating systems as well. These unique, multi-purpose oils can 
replace many special and costly oils in your plant. A Standard Oil 
Lubrication Engineer will be glad to help you obtain the most 


economical use of Stanoil. 


If your plant is located in the Midwest, write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, 


Illinois, to secure the services of the Engineer nearest you. 
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EXPERT, DEPENDABLE 


Repair Service 


Typical Allis-Chalmers Certified 
Service Shop — Electric Apparatus 
Repair Company, Philadelphia — 

is equipped for big emergency jobs 
...gives fast, personalized service 
on every day maintenance and repair. 


HEREVER your plant is located — 

from Boston to San Diego — you 

can get prompt, skillful motor repair serv- 

ice from a nearby Allis-Chalmers Certified 

Service Shop. These shops, selected for 

their reliability and excellent repair facili- 

ties, now cover every major industrial area 
in the country. 

When you need work done on motors, 

transformers or control —- when you're 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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looking for a shop that can help you cut 
lost production hours and get you rolling 
again, fast—call the A-C Certified Service 
shop nearest you. 

These shops are hand- picked from the 
best independent shops in your locality. 
They meet exacting A-C standards — use 
factory-approved methods and parts to as- 
sure like-new motor performance, 


Need Repairs? New Motors? 


For expert service — for new motors from 
VY, to 25,000 hp — give your nearest A-C 
Authorized Dealer or Sales Office a call! 
A-2838 
ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. 


Sold eee 
Applied... 
Serviced eee 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvel, 
gnetic and combi 
tion starters; push but- 
fon stations ond compo- 
nents for complete con- 

trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stondord and Vari- 
Pitch sheaves, speed 
changers. 


PUMPS — Integral 

motor and coupled 
types. Sizes and rat- 

ings to 2500 GPM. 
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LOAD-CENTER 


ALL UNIT SUBSTATIONS MOUNTED ON 
PLATFORMS TO SAVE FLOOR SPACE 


Two views of General Electric 1000-kva load- 
center unit substation at new Maytag plant. Valu- 
able manufacturing space is saved by locating units 
on om under the roof, right over the center 
of the load area. Air switch on primary is easy to 
operate, contacts are easy to see. Air circuit breakers 
on secondary are of the drawout type, easily re- 
movable for inspection and maintenance. Note 
entire load center is metal enclosed, thus offering 
operating safety to personnel, 


UNIT SUBSTATIONS 


Unit substation No. 5, rated 500 kva. 

Air circuit breaker for future circuit can 
be inserted in empty upper housing. Drawout 
breakers are G-E Type AK-1 with 25,000 
ampere interrupting rating—plenty of “IC” 
(Interrupting Capacity) to handle all short 
circuits. Contacts of 5 kv air switch are clearly 
visible through window, another safety feature 
of G-E substations. 


G-E 5-kv metal-clad switchgear handles 4160 
volts incoming power, distributes it to six 
load-center unit substations where it is stepped 
down to 480 volts for utilization. Metal-clad 
switchgear is neat in appearance, saving in 
space, and offers safety to operating personnel. 
Additional sections can be added for future 

a expansion with a minimum of bother and 
expense. 


| nig 4 | | 
{ 
| 
— 
38 POWER © January 1950 


CONTINUOUS POWER 
| 


ASSURED MAYTAG BY 


SECONDARY-SELECTIVE 


DISTRIBUTION SYSTEM 


Substation 
No. 4 
500 KVA 


Substation 
No 5 


KVA 


| Substation 


1000 KVA 


1000 KVA 


This secondary-selective system at the new Maytag instal- 
lation uses General Electric metal-clad switchgear to handle 
the incoming 4160 volts through four magne-blast power 
circuit breakers. Feeders distribute the 4160-volt power to 
six G-E load-center unit susbstations throughout the building 
where the high-voltage is stepped down to 480 volts for 
utilization—right at the center of the load area. This eliminates 
long, costly secondary feeders. Air switches on the primary 
of all load centers are rated 5 kv. Key interloc ks give oper- 
ating safety to personnel by preventing breaking of the load 
current with the air switch, or paralleling transformers. 


All transformers 4160/480vy. 


SKV Metal-clad Ste 
With this secondary-selective system Maytag is insured 
against a power shutdown in case of failure of any one trans- 
former or its primary feeder cable. If trouble occurs the nor- 
mally open tie breaker is closed, thus providing an alternate 
source of power that permits the plant to operate at slightly 
reduced capacity. 
The Maytag installation is a complete General Electric proj- 
ect—one source of responsibility plus the very best in co- 
ordinated planning, engineering, manufacturing, and service 
facilities to give maximum savings and efficiency to the cus- 
tomer, 


HELP SPEED PRODUCTION AT THE NEW 


ONLY G-E LOAD CENTERS GIVE YOU THESE FEATURES.... 
SELECTED STANDARD ratings have been introduced 
by General Electric to bring you load centers on 20 
per cent shorter shipments. The most popular are— 
Low voltage 480 A or Y, 208Y/120 volts 

High voltage 2.4, 4.16, 4.8, 12, 13.2, 13.8 kv, delta 
Kva ratings 300, 500, 750, 1000, 1500, 2000 
Certain other selected standard \load centers are avail- 
able. Contact your G-E sales representative for further 
information. 

NEAT APPEARANCE... Note the smooth, integrated 
appearance of these G-E unit substations . . . no more 
gawky, “old- “type stovepipe connections between 
transformer and switchgear. 

SAVE TIME by eliminating weeks spent over drawing 
boards detailing individual items. G-E factory-assem- 
bled unit substations are quickly and easily installed 
with lower material and labor costs than required 
for “piece-meal,” makeshift affairs. No last minute 
“alterations” with hacksaws and cold chisels to make 


them fit. 

INVESTIGATE TODAY how General Electric unit sub- 
stations can be used in your plant for efficient, flexible 
power distribution. Contact your G-E sales represent- 
ative for further information, and write today for the 
helpful bulletins listed below. Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


GEA-3592 Load-center Unit Substations 

GEA-3758 Load-center Power Distribution 

GEA-3083 Metal-clod Switchgear 

GEA-4057 Interlocked-armor Cable for Primary Circults 
GEA-4352 Flamenol Cable for Secondary Circuits 


“For our new plant that manufactures Maytag automatic 
washers, we wanted the very best in power distribution 
systems. That's why we chose a secondary-selective system 
using General Electric load-center unit substations, We 
found that a system such as this would be more economical 
than any other type. Even though the initial cost was 
slightly higher than a simple radial system, the fact that 
we were assured of continuous power for our manufactur- 
ing facilities, even though a transformer or feeder cable 
should drop out, meant that we would save time and 
money in the long run. We also chose a load-center system 
because we can easily expand it to take care of any increase 
in our manufacturing facilities. We also bought standard’ 
unit substations because we discovered they would do the 
job just as well as ‘specials’—and at far less cost—and 
because we could get better delivery. After the units ar- 
rived they were installed on the platforms and were 
operating in a very short time. And dealing with one 
organization saved us time and money because we could 
get the engineering, equipment, and service all from one 
reliable source.” 
L. C. McAnly, Sr., Manager of Manufacturing, 
The Maytag Co., Newton, Iowa 


Be sure to see the ““More Power to America” full-color sound slide- 
film ‘“‘Modern Industrial Power Distribution.” Ask your G-E sales 
representative to arrange a showing for your organization. 


| 
FE | | 
ft 
| H 
\ 
i 
| 
| 
H 
il 
i} 
i ft. 
I. |. 
: POWER Jonuery 1950 39 


LONGER LIFE 

WITH THE 


UNIT 
AIR CONDITIONERS 


REFRIGERATION 
COMPRESSORS 


Everything 


that puts air te 


work for 


Every application 


500153 INDUSTRIAL FANS UNIT HEATERS VANE CONTROL® 
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NO OTHER INDUCED DRAFT FAN 
CAN EQUAL THE PERFORMANCE 
OF THE STURTEVANT 
EROSION RESISTING WHEEL 


Here's why: 


Erosion of blade surfaces 

1 is sharply reduced by cut- 

away center support de- 

sign. Streams of fly-ash meet— 

and dissipate their abrasive action 

on each other instead of on the 
wheel surface. 


Fewer blades and 
absence of tie rods 
mean less obstruc- 
tion to flow of fly-ash and 
less surface exposed to erod- 
ing action. Efficiency is high. 


Full blade liners are 

easily and quickly renew- 

able, and can be welded 
locally when wear is concentrated. 
Wheel life is prolonged, mainte- 
nance costs cut and outage losses 
minimized, 


Many years of service in hundreds of installations have proved conclusively that the E-R Wheel 
is the soundest investment you can make in induced draft equipment. You get this wheel in the 
highly efficient Sturtevant Turbovane® Induced Draft Fan. And it may be that your present fan 
can be modernized with the E-R Wheel. Ask your nearest Sturtevant office, or write Westinghouse 
Electric Corporation, Sturtevant Division, Hyde Park, Boston 36, Mass. 


Westinghouse 


Sturtevant 


FORCED DRAFT FANS 
(Turbovane®) 


INDUCED DRAFT FANS 
(Multivane® 


INDUCED DRAFT FANS 


Division 


(Stee! Plate) 


INDUCED DRAFT FANS 
(Turbovane®) 
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>) POWER GENERATION 


TYPICAL POST-WAR INSTALLATIONS 
IN WHICH ELECTRUNITE BOILER TUBES 
WERE USED AS ORIGINAL EQUIPMENT 


CORNELL UNIVERSITY .... Ithaca, New York 
SLOANE-BLABON CORPORATION 
Trenton, New Jersey 
INTERNATIONAL HARVESTER COMPANY 
Chicago, Illinois 


MID-CONTINENT PETROLEUM CORPORATION 
Tulsa, Oklahoma 


GENERAL ELECTRIC COMPANY. . . Lynn, Mass. 

MANHATTAN SOAP SALES CORPORATION 
Bristol, Pennsylvania 

SWIFT AND COMPANY . . . Hammond, Indiana 


KENNECOTT COPPER CORPORATION 
Heyden, Arizona 


GILBERT PAPER COMPANY, Menasha, Wisconsin 

MORTON SALT COMPANY, Manistee, Michigan 

WORCESTER GAS AND LIGHT COMPANY 
Framingham, Massachusetts 


MISSOURI POWER AND LIGHT COMPANY 


Mexico, Missouri 


NORTHERN STATES POWER COMPANY 
Redwing, Minnesota 


CENTRAL ILLINOIS LIGHT COMPANY, Peoria, III. 

PUBLIC SERVICE COMPANY OF INDIANA 
Edwardsport, Indiana 

UNION ELECTRIC COMPANY OF MISSOURI 
St. Louis, Missouri 

CITY OF PROVO, UTAH 

OTTER TAIL POWER COMPANY. . . Devils Lake, 
N. D.; Wahpeton, N. D.; Crookston, Minn. 

CHRYSLER CORPORATION . . . . Dayton, Ohio 


SCOVILLE MANUFACTURING COMPANY 
Waterbury, Connecticut 
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My As made by 
Heres why: Republic’s ad- 

vanced process 
of tube manufacture, ELECTRUNITE Boiler 
Tubes give you valuable, cost-cutting instal- 


lation advantages . . 


. plus assurance of 


dependable, uninterrupted boiler operation. 


In this process, clean, flat-rolled steel is cold- 
formed into tubular shape and electric- 
resistance welded into strong, sound tubing. 


Full Normalizing in modern controlled atmos- 
phere furnaces, provides uniformly high 
ductility throughout every length. Hydrostatic 
testing affords final proof of dependable top 
quality, unvarying throughout every shipment. 


The result: Modern boiler tubes that bend 
easily, slide through tube sheets freely, expand 
smoothly, and bead over to tight, non-leaking 


" joints in a hurry. Actual installation records 
indicate time savings as high as 30° for ELEC- 
TRUNITE Boiler Tubes over ordinary tubes. 


A few of the many post-war installations of 
ELECTRUNITE Boiler Tubes are shown at the 
left. For additional information about any of 


these, or specific data regarding your own 
boiler installations, write today to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


"Fast installation is only part of the ELECT RUNIFE 


story. Once installed, these modern scale-free boiler 
tubes have what it takes to stand up under the mast 
severe operating conditions ... furnishing long years 
of maintenance-free service. N 
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This may sound like a broad statement, but we can prove 
it. Because of the completeness of the Powell Line, we 
are always able to supply the right valves to meet the 
requirements of every industrial flow control service. 


You specify the conditions under which the valve must 
operate. Usually your Powell distributor will know which 
is the right Powell Valve to meet them. If the conditions 
present a problem he can always consult Powell Engineers, 
or if you prefer, write to us direct. 


At all events be sure you install the right valves—it’s 
easy to do with the Powell Line.* Failure to do so will 
mean faulty performance instead of the long, trouble-free 
operation you can expect from the right Powell Valves. 


Fig. 1331-A—Class 1500- 
pound Steel Integral Bon- 
net Offset Globe Valve with 
welding ends. Also available 
in Angle and ‘‘Y” patterns. 


Fig. 11313 W. E. — Class 1500- 
pound Cast Stee! Pressure Seal 
Gate Valve with welding ends, 


venturied ports and special by- 
pass. Bevel gear operation. Also 
available with top-mounted, elec- 
tric motor operator. 


Fig. 1793 — Large 125-pound Iron 

Fig. 6031 W.E.—Ciass 600-pound 

Cast Steel Globe Valve with weld- Bronze 

ing ends, outside screw rising stem 

and bolted flanged yoke. outside screw rising stem, bolted 
flanged yoke, tapered solid wedge. 
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Fig. 19084 W. E.—Class 900-pound 
Cast Stee! Pressure Seal Globe Non- 
Return Valve with welding ends and 
toggle operation. Improved stream- 
line design reduces pressure drop and 
turbulence to the minimum. 


Fig. 1708 — 200- pound 
Bronze Globe Valve with 
screwed ends, union bon- 
net, renewable heat treated 
stainiess steel seat and 
regrindable, renewable, 
wear - resisting ‘‘Powell - 
ium” nickel - bronze disc. 


Fig. 11365 W.E.—Class 1500-pound Cast 
Steel Pressure Seal, Piston-Guided, Hori- 
zontal Lift Check Valve, with welding ends. 
Streamline design permits maximum flow 
through valve with minimum pressure drop. 


Fig. 375 — 200-pound Bronze 
Gate Valve with screwed ends, 
inside screw rising stem, union 
bonnet and renewable, wear- 
resisting “Powellium’’ nickel- 
bronze disc. 


Fig. 3003 W. E.—Cilass 300- 
pound Cast Steel Gate Vaive. 
Welding ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 


* Powell Valves are made in Bronze, Iron, Steel and a wide selection 
of Corrosion-Resistant metals and alloys. Valves of every type— 
Globe, Angle, Gate, Check, Non-return and Flush Bottom Tank 
Valves—are included in the Complete Powell Line. 


Ask your nearest Distributor—or write direct 


The Wm. Powell Company, Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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SYNCHRONOUS MOTORS PAY THEIR OWN WAY 


Yes, in certain applications a synchronous motor 
is cheaper to operate because it is more efficient 
than other electric motors, 


Here’s an example: 


Compare a 200 hp, 2300 volt, 900 rpm synchro- 
nous motor with another type of motor of the same 
rating. Actual testing shows that the synchronous 
motor including its exciter loss is around 94°; 
efficient while the other motor is about 92°; 
efficient. The two per cent gain by the synchro- 
nous motor looks small but in this instance, 
where the motor operated sixteen hours a day, it 
meant a $200.00 annual saving in power costs, 
based on a $.01 per kwh power cost. 

Your General Electric salesman can point out 
many applications where synchronous motors 
have a lower initial cost in addition to lower 
operating cost. 


REMEMBER — Efficiency pays off in dollars and 
General Eiectric synchronous motors give you 
increased efficiency, in many instances at lower 
first cost. 


Don't think of buying your next motor without 
seriously considering the application of money- 
saving synchronous motors in your plant. Call 
your G-E salesman right now, he has good news 
for you. Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


ELECTRIC 


G-E SYNCHRONOUS MOTOR CONTROL 
GUARDS EFFICIENCY 


The new G-E synchronous motor 
control provides the accurate 
adjustments that enable you to 
improve power factor increase 
efficiency. Here's where details 
count-—-where the slightest vari- 
ation of a pointer on a meter 
means money saved or lost. 
New meter design prevents any 
possibility of misreading the 
scole, 

The new, smaller rheostat, too, 
has design features that not 
only result in longer life, but in 
greater operating convenience 
ond accuracy. You can be sure, 
too, that the new field circuit 
will respond instantly to rheo- 
stot adjustment. 

Steel cabinets not only pro- 

tect personnel and equipment, 
but are designed to line up with 
other G-E power units such as 
switchgear, thereby improving 
plant appearance. 
Ask your nearest G-E office for 
more information about this 
equipment that safeguards your 
investment . . . helps save on 
operating expenses. 


Apporatus Dept., Sec. E770-8, 
General Electric Company 
1 River Road, Schenectady 5, N. Y. 


Gentlemen: | would like more inf tion on the advant of syn- 
chronous motors. Please send me the indicated descriptive literature. 


Low Speed High Speed Control 
(10 GEA-529D CUGEA-5113 GEC-505 
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| REFRIGERATION CONDENSERS © 


TABLE OF SURFACES, WEIGHTS END 


Here’s pertinent, up-to-the-minute information on 
our complete line of refrigeration condensers 
. . . a 24 page booklet showing types and sizes 
designed to deliver low temperature liquid with 
the lowest condensing pressure. 


Vogt Refrigeration Condensers are fabricated from 
top quality plates, tubes, pipes, forgings, and cast- 
ings by skilled workmen in modernly equipped 
shops. Units are designed, tested and 
stamped to A.S.M.E. Code requirements. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 


NG. BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 
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The steel shell of this oil-fired hot water boiler 
is heated to 250° F. Which of these insulating 
materials listed below is most practical? 


/, 85% Magnesia block 
z. Air cell block 


¢ Mineral wool blanket 


HERE’S WHAT THE ARMSTRONG ENGINEER RECOMMENDED: 


All too often, small boilers waste a needless 
amount of fuel. In most cases the blame rests 
squarely upon the insulation job. Because equip- 
ment of this type operates at low pressures and 
temperatures, many owners seem to be satisfied 
that their boilers are “insulated” if they have a 
coat of something white over the surface. 

These inadequate insulation jobs are done to 
cut initial costs. But the savings are always 
small when compared to the year-after-year 
extravagance of excessive heat losses. 

All three of the insulations listed above will 
do an adequate insulating job if they’re applied 
in the proper thicknesses, firmly wired in place, 
and finished with asbestos cement. 

From a practical point of view, 85% Magnesia 
block offers the best solution. Blocks can be 
quickly wired on and they provide an even sur- 
face for the finish. Air cell, while adequate in- 
sulation for the low temperatures involved, is 


more fragile than 85% Magnesia and will not 
hold up so well in long service. Mineral wool 
blankets are large and unweildy on an installa- 
tion as small as this, running up labor costs. 

In the heat insulation field, the low initial 
cost job may be the most expensive in the long 
run. No matter how large or small a job may be, 
there’s one way of doing it that will bring you 
the greatest return for your investment. Arm- 
strong engineers can recommend that way to 
you. The complete contracting service they rep- 
resent also offers you quality insulating ma- 
terials and expert workmen to apply them. 


FREE BOOKLET 


Send today for the new booklet, “Arm 
strong’s Industrial Insulations.” It de 
scribes completely the materials and 
services offered to users of insulations 
for all temperatures. Write today to 
Armstrong Cork Company, 7001 Maple 
Avenue, Lancaster, Pennsylvania. 
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Automatic Combustion Control... Ring Balance 


ae , at the 


Recent expansion of the refinery of Gulf Refining These new boilers are equipped with Hagan 

ii? Company at Cleves, near Cincinnati, included the Automatic Combustion Control, Hagan Auto- 

: installation of two new boilers, each with a capac’ matic Feedwater Regulation, and Hagan Ring 
ity of 70,000 pounds of steam per hour, and op Balance Meters. 

erating at 685 psi. Fuels used are refinery waste The combustion control is a Hagan Differential 


gas and oil, either singly, or in combination. Master system. With this system, waste gas is 
burned when available and is automatically sup- 
plemented or replaced by oil as necessary. Fuel 
feed is changed instantly to compensate for fluc- 
tuations in calorific value of fuel or changes in 
steam demand and excess air is automatically main- 
tained in accordance with actual Btu input. 

Hagan Automatic Feedwater regulation is a 
multiple circuit system which proportions feed 
water to steam flow and modifies feedwater flow 
in accordance with water level in the boiler. Thus 
this system not only holds water level accurately 
in a steady steaming state, but also “irons out” in 
an optimum pattern, the mutual disturbances 
which exist between the steam generating circuits 
and the water flow circuits of the boiler in chang- 
ing from one steam rate to another. 

Two Hagan Ring Balance Meters are used with 
each boiler. One records steam flow, air flow and 


‘ General view showing front of boilers and instrument 
panels in Gulf Refining Company refinery at Cleves, Ohio 


POWER wnuary 750 


i} 
i 
an 
| 
| 
q 
; 
— 4 | i 
f 
50 


steam pressure: the. other records feedwater flow 
and steam drum water level. 

We will be glad to supply full information on 
Hagan Combustion Control, Hagan Automatic 
Feedwater Regulation and Hagan Ring Balance 
Meters. Write to Hagan Corporation, Hagan 
Building, Pittsburgh 30, Pa. 


es Separate instrument panels are provided for 
each boiler. Two Hagan Ring Balance 
Meters are mounted on each panel. 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSTORQ FORCE MEASURING DEVICES 


Components of the Hagan automatic feed- 
water regulation and combustion control 

q systems are mounted at the side of each 
boiler, giving easy access for adjustment or 
Seri cing 


= lit 
A c Feedwater Regulation 
| eters... Automatic Feedwater eguialion 
= CLEVES, OHIO, REFINERY OF GULF REFINING COMPANY [im 
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TEXROPE offers Instant, Low Cost Way to 


| 


@ Covers most speed changing ap- 
plications from 12 to 40 hp. 

@ Very simple — one sheave does 
everything automatically, 

® Infinitely variable speed— 100% 
increase; 2 to 1 range. 

N”™ YOU CAN HAVE all the advan- 

tages of instant speed control on all 

your machines at very low cost and with- 

out installing intricate and expensive 

mechanisms, You can increase production 

by setting operating speeds at exactly the 

right tempo for highest production, You 


ALLIS-CHALMERS 
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Texrope and Vari-Pitch are 


can improve quality, change to new ma- 
terials, all at the twist of a wrist, 

All this is made possible by the new 
Vari-Pitch Automatic Sheave which 
changes pitch diameter and holds proper 
belt tension automatically. Today, ask your 
A-C Authorized Dealer or Sales Office to 
give you complete facts and figures on 
how the new Vari-Pitch Automatic Sheave 
can save money in your operations. Or 
write for Bulletin 20B7223. A-2837 

ALLIS-CHALMERS, 952A SO. 70 ST. 

MILWAUKEE. WIS. 


Allis-Chalmers trademarks, 


Seld ... 
Applied eee 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL —- Manual, 

magnetic and combina- 

tion push but- 
ton stotions and com- 


ponents for complete con- 
trol systems. 


_ MOTORS — '; to 
= 25,000 hp and up. 
All types. 


PUMPS — Integral 
motor ond coupled 
types. Sizes and rat- 
ings to 2500 GPM. 
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THE INEVITABLE RESULT 
OF TROUBLE-FREE 


PUMP PERFORMANCE 


@ Ask anyone who has used pumps a 
good long while—he'll say the ECO- 
NOMICAL pump is the one you can 
practically ignore! It not only saves 
on repair bills, but on expensive time- 
outs where plant functions depend on 


pumping. 


|. 
| 


“Buffalo” Class “RR” Pump for Boiler Feed and Other Ciear 
Water Service. 


If you want this major economy, spec- 
ify “Buffalo” for your next pumping 
job. “Buffalo” construction—impellers, 
bearing stands, shafts, casings and stuff- 
ing boxes—makes no compromise with 
quality. Add to this the economy of high- 
efficiency performance—and the inevi- 
table result of owning a “Buffalo” Pump 
is economy that adds up through the 
years. 


Call in your “Buffalo” engineering 
representative, or write us for com plete 
information. 


“Buffalo” No. 1'2 CCS 
Close-Coupled Pump Cir- 


culating Water for Air i B U F FA LO Pp U Mi P S, | NC. 
Conditioning. 
488 BROADWAY BUFFALO, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 


_ EVERY SERVICE 


Branch Offices in all Principal Cities 
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DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 


54 


fo Bunkers 
—No Hands! 


In this case, coal had to move from river barges and rail cars to storage 
bunkers in the power house. Outdoor storage with conveying equip- 
ment to quickly reclaim coal was also a must. A single system had to do 
the job fast at lowest cost per ton. An S-A engineered system is easily 
meeting every requirement. 

S-A engineers draw upon almost half a century of experience in bulk 
materials handling. In almost every kind of industry, they are con- 
tinually designing and installing systems that increase the efficiency 
and lower the cost of coal and ash handling. 

Take advantage of this experience. Ask first for the recommendations 
of S-A engineers to assure yourself of maximum efficiency in handling 


equipment for your bulk materials. There's no obligation, so write today. 


5 Ridgeway Avenue, Avrora, Illinois MFG. CO, Los Angeles, Calif. Belleville, Ontario 


INTERSTATE POWER CO. 
LANSING, IOWA 


Swivel-mounted grab-bucket crane unloads coal 
from barges on either side of unloading pier. At 
transfer point, coal can be loaded on rail cars or 
dumped in track hopper from which reciprocating 
feeder supplies a 275 ft. long belt conveyor to june- 
tion house. There, coal is either chuted to outdoor 
storage or fed to inclined belt to top of boiler house. 
Horizontal belt conveyor runs over bunkers and 
belt tripper discharges coal to bunkers, Tractor 
drawn carry-all spreads coal over entire outdoor 
storage area and rev laqms ut to track hopper. Sys- 
tem handles coal at 100 TPH, 
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TYPE MC 
COAL FIRED 
BOILERS 


standardized Construction 


sections used. 


standard oil or gas burners. 


write. 


SPRINGFIELD 
PRODUCTS 


BENT TUBE STEAM GENERATORS— 
Modern designs for capacities from 
10,000 Ibs. up. 
TUBE BOILERS—Specielly 
‘or ities from 5,000 to 
450,000 As per hour and higher. 
STANDARDIZED TYPE M BOILERS — 
Standardized for quicker delivery ond 
lower cost. Sizes 7,500 to 17,000 Ibs. 
per hour. 
WATER COOLED FURNACES— Heavy 
duty water walls. Exclusive center woter 
wall construction for larger units. 
SUPERHEATERS — AIR HEATERS — 
ECONOMIZERS —Individuolly designed 


to meet requirements. 


Choice og —Here is Springfield's 
. new Standardized Type MC boiler. Available 
q in a wide choice of sizes to help you meet 
small to medium size steam plant needs with 
minimum delay and less capital investment. 


4 — Boilers are assembled from same compo- 
Hi] nent parts. Height and depth are standard- 
ized. Width varies according to number of 


Coal, Ol or Gas Firing — Designed 
for coal firing with standard stokers. Equally 
adaptable to high efficiency firing with 


Quicker Deliuery — Stocks of parts are 
maintained for prompt assembly and ship- 
ping of units. For information on delivery, 
see your local Springfield representative, or 


CHECK WITH YOUR CONSULTING ENGINEER ON 
P YOUR MODERNIZATION AND NEW PLANT PROJECTS 


jibe 


PLANT 
STAN GAR 


NEW YORK + 
HOUSTON + 


BOILER No. | 510 | 610 | 710 | 810 | 712 | 812 | 912 | 1012 
Steam Capacity, 
Lbs. per Hr., continuous} 7,500 | 9,000 | 10,500 | 12,000 | 12,500 | 14,300 | 16,000 | 17,800 ay 
Heating Surface, Sq. Ft 895 | 1,077 | 1,256] 1,430] 1,490] 1,703] 1,918| 2,128 
Furnoce Volume, Cu. Ft. 
Oil or Gas 305| 415| 475| $50} 625] 700| 775 
Stoker. 270| 320| 424| 485) 555 620} 690 
Furnace Width 5'6" 7°3" | 7°3" | 9'0" 
Overall Width 8'2'2"| 10°10" | 9°11] 10°10 
Overall Height...... | 19'4" | 19'4" | 19°4" 194” 119'4”" |19'4" 
Furnace Depth 7°16" 1 7" 10" 1 7°10" | F 97" | 
Steam Outlet Size 6” 6” | 6" 6” 6” 
Feed Inlet Size.... ...| | 1%" 2” 2° s” 2 
Blow Off Size........ 2 3° 2” 
SPRINGFIELD BOILER CO. 
1953 E. Capitol Avenue Springfield, lifinois 
Worldwide Sales and Service 


PHILADELPHIA 
CHICAGO - 


* WASHINGTON, D.C. + 


PITTSBURGH + 


ST. LOUIS 


DETROIT + PORTLAND, ORE. 
KANSAS CITY, MO. + 


Export: READING, PA. 


ST. PAUL, MINN, 
MEXICO, D. F. 
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It was late in the afternoon. BS&B 
Sales Engineer John Raidl was sit- 
ting at his desk, studying the SAFE- 
TY HEAD problem for a new chemi- 
cal plant scheduled for construction. 
The telephone rang. Bayonne, New 
Jersey calling. An anxious voice, “Our 
new refinery is all ready to go. Except 
for one thing—we’ve got to have some 
special diaphragms for our SAFETY 
HEADS. The price isn’t important. 
That plant must start operating the 
day after tomorrow! Can you send 
them by plane to arrive tomorrow 
night ?” 

Raidl jotted down the order. Two 
types of diaphragms were needed— 
three sizes —four different bursting 
pressures—lead lining or dipping on 
each diaphragm — all with vacuum 
supports tailored to fit. It was a tough 


_ order but he accepted it and immedi- 


ately got in touch with R. S. Coffman, 
manager of the Diaphragm Depart- 
ment. He read him the order. “Great 
balls of fire!” roared Coffman, “They 
didn’t miss a thing on that order, did 
they?” And they hadn’t. “I can’t do 
anything today — all the men have 
gone home—but we'll get rolling in 
the morning and you can consider the 
job done.” 

At five o’clock the next morning a 
workman lit the lead pots and the job 
was on its way. Two experts on ma- 
terial selection called “finders” got 
out their slide rules, made some rapid 
calculations, and selected four rolls 


| of material from a stock that included 
' the largest selection of thin ductile 
' metals that is assembled in one place 


in the world. Allowance had to be 
made for the increase in bursting pres- 


| sure that would result from lead lin- 


ing and dipping. Samples were taken 
from each roll and inspected carefully 
for possible flaws. Two samples were 
dipped in the hot lead and the other 
two lined with thin lead sheet. Test 
diaphragms were made and burst to 
verify the bursting pressure estimated 
by the “finders.” They were right on 
the money. Every sample proved out. 


Years of experience had given these ‘ 


men the know-how that could be ob- 
tained in no other way. A metallurgist 
from Quality Controls checked the 
materials to make sure they would 
do the job for which they were in- 
tended. 

The green light was given to the 
fabricators. They cut material for the 
complete order, allowing for several 
extra diaphragms in each lot. On ma- 
chines that were specially designed 
by BS&B, the diaphragms were formed 
and trimmed. Each one was put be- 
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How Safety Was Delivered by Air! 


Behind BS&B’s ability to deliver the goods on this rush order was the ground- 


work laid by a trained metallurgist. 


tween flanges and tested up to 70% 
of its bursting pressure. They were 
checked for weak spots in the metal. 
Néne were found. 

The inspectors took over. They 
checked each diaphragm carefully. 
Two from each lot were burst. Every 
one burst within 5% of the pressure 
at which it was rated. One of the in- 
spectors found a thin scratch on one 
of the lead-lined aluminum diaphragms 
and scrapped it. You can’t take 
chances in this business. People’s lives 
and millions of dollars worth of equip- 
ment are at stake. Three new dia- 
phragms were made. Two were burst. 
The bursting pressure checked out. 

It was almost noon and the vacuum 
supports still had to be made. Another 
call from Bayonne, New Jersey. “Will 
that order be here tonight?” Work on 
the vacuum supports began. Each one 
had to be hand-tailored to fit the dia- 
phragm with which it would be in- 
statled. A vacuum support chart that 
had been prepared from years of ex- 
perience was consulted and the thick- 
ness and type of metal selected. Vacu- 
um supports and diaphragms had to 
fit perfectly. There could be no air 
space between them. Fabricators work- 
ed carefully and skillfully. The job was 
finally completed and each diaphragm 
and vacuum support given a final in- 
spection. Every item was ‘approved 
and tabbed, 

The job was rushed to the shipping 
department where the shipping mani- 
(Advertisement) 


fest had been waiting since early 
morning. Each diaphragm and vacuum 
support was carefully packed to pre- 
vent possible scratching or denting. 
At 4:05 p.m. a special truck picked up 
the coveted package and whisked off 
to the airport eight miles away. 

Threading his way through the 
heavy afternoon traffic, the driver 
finally screeched to a halt at the air- 
port just as the plane taxied out to be 
loaded. He picked up his precious 
cargo, dashed into the airport office, 
and handed it over with the shipping 
manifests to a waiting clerk. As the 
plane roared down the runway for the in 
takeoff with the package aboard, the 
driver stepped over to the telegraph 
office and wired the flight number to 
Bayonne, New Jersey. 

That night an anxious group of en- 
gineers met the plane at the airport. 
They picked up the package and rush- 
ed off to their new refinery. A quick 
but careful installation of the SAFE- 
TY HEADS was made. The pipe line 
opened up. A new refinery was in op- 
eration. BS&B had come through! 

All orders for SAFETY HEADS 
are not filled as dramatically as this 
but they all get the same careful at- 
tention. If you have a pressure vessel 
protection problem in your plant, 
SAFETY HEADS may your 
answer. Write today for complete de- 
tails! Black. Sivalls & Brvson. Ine., 
Section SH-6, Special Products Divi- 
sion, Power and Light Bldg., Kansas 
City, Missouri. 


POWER > January 1950 


| 
| 
Hil 
k 
i 
| 


POWER 


Compact, sturdy, dependable. A Worthington single-stage, 


centrifugal compressor-drive turbine. 


FROM SMALLEST SINGLE-STAGE 
~ 


A standout for size. One of two 
Worthington 24,C00 hp centrif- 
ugol compressor- drive turbines 
during assembly. 


Borthington Turbines Meet the Broadest Range 
of Drive Requirements 


Worthington Turbines offer you un- 
limited choice of sizes and types -- in- 
cluding straight condensing, straight 
non-condensing, extraction, mixed pres- 
sure extraction, low pressure and high 
back pressure. Steam or gas driven, for 
mechanical or generator drive, all are 
available with governors for constant 
or variable speed, with optional 
governor -control. 

LOWER-COST BLOWER AND 
COMPRESSOR OPERATION 

In the complete Worthington line 
you'll find the right speeds and horse- 
powers to keep your blowers, compres- 


January 


sors and other mechanical drives oper- 
ating at peak efficiency. And since each 
Worthington Turbine — from the small- 
est to the largest — is designed to make 
steam do more work, you can count 
on steady power- and money-saving 
throughout a long, trouble-free service 
life. 


WORT 


Get the whole story of this econom- 
ical, always dependable power from 
your nearest Worthington representa- 
tive. Or for further facts proving there's 
more worth in Worthington, write to 
Worthington Pump and Machinery 
Corporation, Steam Turbine Diviston, 


Wellsville, N. Y 


STEAM TURBINES 
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In power or process piping, youll 


money 
space 
maintenance 
| weight 
WITH THE | time 
HONEYWELL BYPASS 


Outmoded set-up at left uses 18 
threaded joints . . . Honeywell 
Bypass uses only eight. 


Bas Honeywell Bypass is a completely assembled and 


ready-to-use unit... compact and convenient. It elimi- 
nates from eight to fourteen threaded joints .. . with the 


usual leakage and maintenance . se and affords continu- 
ous, trouble-free operation. * 

Yet it costs no more than the assortment of valves, 
nipples, fittings, unions and pipes (plus the cutting, 


threading and assembling) that you may be using now. 
The Honeywell Bypass is available in Bronze, Iron and Write, today, for a copy of Bulletin 4254-1 


Steel .. . for pressures up to 300 Ibs. . . . with screwed or MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 

Call in your local Honeywell engineer for detailed Philadelphia 44, Pa. 

information on this bypass and such other Honeywell Offices in 73 principal cities of the United States, Canada ond throughout the world 


flanged ends. 


products as: Hi-Lift Hand Control Valves, Transfer 
Valves, Low Lift Diaphragm Control Valves, Liquid 
Level Devices and Steam-Jacketed Rotary Cocks. 


Process Control 


Honeywell | 


Belfield | 
VALVES 


Specialties 
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2@™ Simplified design with entire 
drive protected by heavily rein- 
forced steel body. 


SNF Motor protected from shock 
and impact by field-proven vibra- 
tion isolation mountings. 


OMF Body stress relieved after 
welding and before machining to 
prevent body failures. Weight dis- 
tributed for maximum strength 
and perfect balance. 


OF Minimum number of parts in 
mechanism. Oversize bearings 
provide long life. 


OMF~ Shaker fits all hopper-bottom 
cars operating on North American 
continent. 


N JUST TWO MINUTES a carload of 
coal screenings can be unloaded with 
the Allis-Chalmers Car Shaker! 
Result: You save demurrage charges 
and costly man-hours by unloading coal 
from hopper-bottom gondola cars with 
this Shaker. 
Here's how it works: High fre- 
quency vibratory motion of the Shaker 


is transmitted to the car and loosens 
bridged material so it flows freely 
through the hopper openings. 

A single responsibility, completely 
Allis-Chalmers built product, the Shaker 
is driven by a 15 hp high torque, totally 
enclosed Allis-Chalmers motor and Tex- 
rope V-belt drive. 

For complete information on how 


Texrope is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


POWER 
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this new Car Shaker can help you save 
time and money, contact your nearby 
A-C Sales Office. Or send in the cou- 


pon below. 


1 ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, Wis. 

A 2908 
: Please send Cor Shaker Bulletin 0787221. 

‘ 


Firm 


Address 
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Three 


TRIPLE ELEMENT 
TWO-STAGE © 


STEAM JET 
AIR EJECTORS 


These Conseco Air Ejectors constitute part of units No. 3, 4 
ind 5 which are installed in the Harbor Steam Plant, Los 
ngeles, California. Each ejector operates with steam at 
10 psig, 850° FTT and serves a twin 70,000 sq. ft. Conseco 
ondenser handling a 75,000 K.W. turbine. 


CONSECO service is available for designing, manufacturing 
and installing Steam Jet Air Ejectors for all requirements of 
the power, chemical and process industries. Write for a 
copy of our new Engineering Bulletin #103, describing 
CONSECO EJECTORS in detail and giving valuable tech- 
nical information. 


Other Equipment in the CONSECO line 


BOILERS DEAERATORS CLOSED HEATERS EVAPORATORS CONDENSERS 


A Unique Design and Manufacturing Organiza- 
tion rien the Power Generation Industry 


Condenser Service & Co. 
"HOBOKEN, NJ. | 
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e e For use on flanges... to withstand 
oil, gasoline, greases, and hot or cold | 
water where the temperatures do not 
exceed 250 degrees! 

BRANCH OFFICES 


BALTIMORE, MD. MILWAUKEE, WIS. ANKORITE GASKET SHEET is manufactured from vegetable fibre chemi- 
BOSTON, MASS. MONTREAL, CANADA cally treated with special compounds to resist the penetration of liquids and 


poll also to preserve the sheet while in use and in stock. 


CHICAGO, ILL. PHILADELPHIA, PA. Thicknesses from .006"' to '4"’. 

CLEVELAND, OHIO PITTSBURGH, PA. This packing is furnished in cut gaskets or in rolls 25 and 50 yards long 
DAYTON, OHIO SAN FRANCISCO, CAL. in all thicknesses up to and including Ys'’. Thicknesses above Ys'’ are fur- 
DETROIT, MICH. SEATTLE, WASH. nished in sheets only, 50’’ x 50’ and 50’’ x 150”. 


HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. ANKORITE GASKET MATERIAL meets Novy Department Specifications 


LOS ANGELES, CAL. TOLEDO, OHIO and also bears the Underwriters’ label. 
WILMINGTON, CAL. Write today for further information. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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Now, Burn Your Siftings, 


Now, for the first time, component parts 
from the A. Cinder Reinjection System and 
the A Overfire Air System are available 
separately to help you handle siftings, fly 
ash, or overfire air no matter what type 
equipment you have. These parts, by ACo, 


A— Cinder Hopper, Ejector and 
Venturi, combined. These three 
parts, normally the basis of the 
A. Cinder Reinjection System, can 
now be obtained for use in systems 
of your own design. For contin- 
vous operation with steam or air. 


C—Rotary Valve Hopper. Provides a convenient con- 
nection between sheet metal hoppers and piping. Simple 
rotary valve permits use of the hoppers in series. Opera- 
tion may be quickly checked through Pyrex observation 
windows. Used when removal is intermittent. 


OTHER 


designers of the famous Taylor Stoker and 
the Z Perfect Spread Stoker, are meticu- 
lously engineered to perform their various 
functions. Contact your nearest A.Co office 
or representative at once for full information 
and prices. 


B—Nozzle. Designed to in- 
troduce siftings into furnace 
properly. Flared to reduce 
entrance velocity. Oval port 
to slip between water walls if 
necessary. Fits over same di- 
ameter pipe as venturi. Uses 
steam or air. 


O—Overfire Air Nozzle. A venturi-type unit de- 
veloped for most effective use of entering air in 
controlling smoke. Nozzle has a built-in adjustable 
valve with a locking screw. For use with air only. 


PRODUCTS 


PERFECT SPREAD STOKERS +« TAYLOR STOKERS ¢ LO-HED ELECTRIC HOISTS 
& CAR PULLERS ¢« HELE-SHAW FLUID POWER ¢ MARINE DECK AUXILIARIES 


62 


POWER 


| 
| 
ve 
% 
| 
@) 
14 


COMBINATION CINDER RETURN AND OVERFIRE AIR SYSTEM 
Nearly all components shown in the left hand page core employed in 
this system for introducing overfire air and returning cinders from 
the last pass of the boiler. Overfire air and cinder return may be 
operated from same fan. 


SIFTINGS RETURN FROM 
WINDBOX 

Combination Cinder Ejector — 
Venturi and Rotary Valve 
Hopper applied to a siftings 
return system. 
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CENTRAL SYSTEM 


Wherever fly ash or siftings are delivered to a central point by 
way of hoppers or even by bucket or barrow, they can be rein- 
troduced to the furnace or disposed of, as the case may be, 
through a simple system based upon AL components 


STACK FLY ASH RETURN 
Typical arrangement, including AL components, for 
returning fly ash from the stack to the furnace. Con- 


nections can be made to flues, economizers, or pre- 
heaters as well. 


FOR IMMEDIATE INFORMATION, CONTACT THE AL OFFICE OR REPRESENTATIVE BELOW NEAREST YOU TODAY! 


R. T. Forbes Company American Engineering Co. Roy A. Stipp The Walling C A i Engi 4 


Co. B & B Combusti 
201 Devonshire Street mbustion 


Boston 10, Mass. 


Charles A. Randorf 
220 Delaware Ave. 
Buffalo 2, N. Y. 


American Engineering Co. 
Rm. 745 Utilities Bldg. 
Chicago 4, Ili 


514 Dixie Terminal Bidg. 
Cincinnati 2, Ohio 


American Engineering Co. 
1157 Leader Bidg. 
Cleveland 14, Ohio 


The Coon DeVisser Co. 
2051 W. Lafayette Bivd 
Detroit 16, Michigan 


P.O. Box 1796 
Greenville, S.C. 


Arno N. Dietze 
709 Security Bidg. 
Milwaukee 3, Wisc. 


Milton G. Brown 
1847 E. 28th St. 


Minneapolis 7, Minn. 


207 First Ave., W 
Newton, lowa 


American Engineering Co. 
75 West Street 

New York 6, N.Y. 

Walling Company 

Rm. 518, 1504 Dodge St. 
Omcoha, Nebraska 


Aramingo Ave. & 
Cumberlond St 
Philadelphia 25, Pa. 


Poul J. Stein 

202 Paull Bidg 

1501 Potomac Ave. 
Pittsburgh 16, Pa. 
Riter Engineering Co. 
Kearns Buildin 

Salt Lake City 1, Utah 


Equipment Co. 

4030 Chovteau Ave 

St. Lovis 10, Mo 

Affiliated Eng. Corps. Lid. 
1606 University Tower Bidg. 
Montreal 2, Prov. of 
Quebec, Conada 

Affiliated Eng. Corps. Ltd. 
415 Harbor Commission Bidg. 
Toronto 1, Ontario, Canade 


AMERICAN ENGINEERING COMPANY 


2400 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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For Best Results: Install CRYSTOLON 
Brick in Boiler Furnaces 


The drawings and explanation below are based 

upon recent installations of Crystolon (Silicon Car- 
bide) brick in boiler furnaces. Results have been 
completely satisfactory when the directions given 
here were followed. 
_ Crystolon brick best demonstrate serviceability 
where there is need of uninterrupted peak operation. 
Produced at high temperatures these brick are particu- 
larly resistant to extreme heat. Their hardness makes 
them resistant to the abrasive action of ash and the 
motion of the fire bed. 


The surfaces of Crystolon brick are sufficiently 
dense to prevent molten ash from taking hold by 
penetration and this same density enables them to 
esist the erosive action of slag. 


ran | 


Brick _| 


Pacing 


Typical Setting Showing Expansion Joints (A) 


Fie. 2 Crystolon Brick for Boiler Furnaces 


Other types of refractory brick often necessitate 
shutdowns or down-time to remove the clinker. While 
the clinker may sometimes adhere to Crystolon brick 
to a limited extent, these brick are sufficiently rugged 
to withstand the rather rough barring action that 
is commonly used to knock off the clinker. 

Super refractory brick although costlier than ordi- 
nary fire brick actually give more economical service 
through reduced maintenance time and longer life. 

It is advisable to use the same construction in 
the bridge wall as is shown (Fig. 1) for the side wall 
when Crystolon brick are used. 

In cases where it may not be convenient to put 
in expansion joints as shown (see A, Fig. 1), expan- 


Fic. 3 Construction Using from 9 Courses up to 4’ of 
Crystolon Brick 
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Fic. 4 New Construction (left) and Repairing Old Construction (right) Where 7 Courses or Less Are Used 


sion can be taken care of by leaving 3” to 14” open 
joint between each brick in the stretcher courses or 
every second brick in a header course. In any case, 
expansion allowances must be made. A good rule 
to use is approximately 14” expansion to 15” of 
Crystolon brick in the wall. 


For best results, not less than five courses of 
Crystolon brick should be used in any boiler furnace 
except in cases where exceptionally thin fire beds are 
carried and peculiar conditions of operation might 
justify the use of fewer courses. 


In general, five to nine courses are used depending 
on the type of stoker, size of furnace, thickness of 
fuel bed carried and rating at which boiler is to be 
operated. If too few courses are used, there is danger 
of a slag curtain building down from the fire brick 
above and interfering with the efficiency of the 
Crystolon brick. 


Always use a super refractory cement* for laying 
up the Crystolon brick. A dipped joint is best in 
laying Crystolon brick, unless otherwise specified. 
The brick should be hammered down tightly to make 
as nearly a face-to-face joint as possible. Do not 
use ordinary fire clay or fire brick cements nor any of 
the groups known as air-setting or air-hardening cements 
in contact with the Crystolon brick. 


*Send for Norton Refractory catalogs: Cement No. 863- 
Crystolon Brick No. 862. 


In the center retort, side- 
dump type of stoker the 
Crystolon brick should be 
started 3’’ below the nose 
of the dump plate. 


In the multiple retort 
type of underfeed stoker 
the Crystolon brick should 
start at the grate line and 
follow the slope of the 
stoker, using a few more 
courses of Crystolon brick 
in the side wall toward the rear of the stoker. It 
is well to use standard jamb or bull nose and arch 
brick to build around the rear inspection door. 


In the chain grate type of stoker the Crystolon 
brick should be laid directly on the side wall bed plate 
or in any case should start slightly below the top of 
the chain grate. In the case of one type of Cox 
stoker now in use a special Crystolon brick is em- 
ployed with a 1” cut-out which fits directly over 
the side wall plate. 

In hand-fired boiler furnaces it is common practice 
to start the Crystolon brick an inch or two above 
the top of the grate. 


Fic. 5 Construction Using 9’ Crystolon Wall 
All Headers up to 4' in Height 
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Ks M EBONIZED ASBESTOS 
for electrical mountings 
THAT GIVE YOU 3 HIGHS ! 


Bus Support— 
Ebonized 
Asbestos 


Separators—Monobestos 


Horizontal Separators—Monobestos 
ee 


In addition to bus supports and mounting panels of 
K&M Ebonized Asbestos, this Pringle Switchboard has 
separators of K&M Monobestos — another versatile 
K&M material that betters electrical equipment. 


Mounting Panels — 
Ebonized Asbestos 


Hin dielectric strength, high 
physical strength and high adaptability, 
all count in placing Ebonized Asbestos in 
much of the precise electrical equipment. 


Precision manufacture under high 


pressure, using specially developed raw 


materials, provides a product that can 
be readily machined, cut and drilled. 


Pringle Electrical Manufacturing 
Company, Philadelphia, applies K&M 
Ebonized Asbestos to bus supports and 
mounting panels of the Dead Front Safety 


KEAS BEY 


COMPANY 


inc da: Atlas Asbest 


made 


Keasbey & Mattison has made it serve mankind since 1873 


& MATTISON 


AMBLER 


Knife Switch illustrated. The electrical 
safety factor is inherently high per unit 
of material. So is the mechanical safety 
factor, because there is strength in all 
directions with K&M Ebonized Asbestos. 
It particularly resists shock, vibration 
and temperature fluctuation. 


These characteristics are valued by 
designers and engineers, for switchboard 
mountings, bus bar runs, compartment 
linings, test tables, bench boards and 
related applications. With K&M Ebonized 
Asbestos available in thicknesses from 
1” to 4”, any requirements can easily 
be met. For additional details write us; 
we'll answer you promptly. 


PENNSYLVANIA 


Co., Ltd., Montreal, Toronto, Winnipeg and Vancouver 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 
| Y, Uu £ 2 t straight gas or combination gas-oil — we utilize the energy 

of the fuel under pressure to drive the burner fan and deliver 
air in the proper proportion to the fuel flow. This exclusive 


M O R HK “pinwheel action” mechanically mixes fuel and air in 
exactly the right proportions for truly radiant, non-luminous 

heat. 
| C AP AC I T Y The result is uniform temperature everywhere in the com- 
: bustion chamber — no drifting “hot spots’ — and com- 


plete combustion under all conditions. That’s why you can 


bg release more heat into your present furnace — why in new 
1 f a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 


Hi 
LX and New Installations 
ia FANMIX can easily be operated with your present fur- 


nace and stack, requiring only minor changes in other equip- 

U E. ment. Or if you’re planning on new boilers, remember that 

FANMIX relieves the furnace from the burden of mixing, 

creates its own forced draft and 

; takes smaller pipe sizes. Which 

q means you can plan on reduced 

combustion space, less stack, no 

forced draft equipment and lower 
installation costs all around. 


i Get the Whole Story 
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Coppus engineers FANMIX 
Burners to meet individual re- 

i quirements, providing complete 
control over heat pattern and com 
bustion . . . Learn more about how 
“pinwheel action’’ can step up 
your boiler performance to peak 
efficiency and economy as it is 
doing throughout industry. Send 

for Bulletin 410-6. Coppus Engi 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER 
Other Coppus “Blue Ribbon” 
Products in BEST'S SAFETY 
DIRECTORY, CHEMICAL ENGI 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


. 


COPPUS ENGINEERING CORP. 

161 Park Ave. 

Worcester 2, Mass. 

' Please send Bulletin 410-6 to: 
Name 

Company 

Address 


City Zone State 
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Here’s the reason why 


Assume that two pumps attain the same efficiency when new. One is equipped with 
ordinary close clearance, flat rings at the running joint between impeller and casing; the 
other with large clearance labyrinth rings. 

As wear increases the clearance between the rings, the efficiency of the pump 
equipped with flat rings drops off more rapidly than that of the labyrinth ring pump 
because the flow retarding action of the flat rings depends solely upon the maintenance of 

close clearances; while the flow retarding action of the labyrinth rings is due to the 
resistance of a labyrinth passage. 

The longer the pumps are used, the greater the difference in leakage, the greater the 

difference in efficiency and the greater the saving due to the use of De Laval labyrinth 
wearing rings. Every year the power savings grow greater, 


When selecting a pump consult the rating tables in De Laval Catalog 10-15-P. 


DE LAVAL STEAM TURBINE COMPANY, TRENTON 2, N. J. 


TURBINES e HELICAL GEARS e CENTRIFUGAL BLOWERS AND COMPRESSORS 


CENTRIFUGAL PUMPS e WORM GEAR SPEED REDUCERS e¢ IMO OIL PUMPS 


10-15 
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CROSS-INDEX OF SUBJECTS FOR THE MONTH 


JANUARY 1950 - VOL 94 - NO. 1 


PLANT OPERATING METHODS, | MAINTENANCE AND SAFETY 
STEAM GENERATION, FUELS, FIRING AND COMBUSTION 
TURBINES, ENGINES, AUXILIARIES; HYDRO POWER 
DIESELS, GAS ENGINES AND ACCESSORIES 
AIR CONDITIONING AND REFRIGERATION 
ELECTRICAL EQUIPMENT, ELEVATORS 
PIPING, VALVES AND SPECIALTIES 
SHELTON, FISHER TRANSMISSION, LUBRICATION 
W J HARING Sales Monager . 
Washington: GEORGE DOYING Atlanta: EARLE MAULDIN STEAM SERVICES, HEATING 
WORLD NEWS OFFICES: London, Paris, Berlin, Moscow, INSTRUMENTS. CONTROLS 
Tokyo, Melbourne, Bombay, Rio de Janeiro, Byenos Aires 


FEATURE ARTICLES 
Hickling Station completes its first year of service 
Combine know-how and tools for good erection 
Here are the working tools for fue-dust collection: Part Il 


Simplifying plant lubrication. . . 


How much anapias is needed to start cision pumps? 


Accumulator plus controls evens out steam peaks 
Low-cost producer gas from bituminous coal. 

Midget gas-turbine unit will do many chores 

What the future holds in turbines, generators and motors. 


New water-hardness test is faster, gives more accurate results 


Letters from a turbine specialist. ... 


a 


Electric control adds new look to old hydraulic elevators 


Hoover Dam tops 50 billion kilowatt-hours 


DEPARTMENTS 
Electronics: 21 — How electronic oscillators operate 


Power engineer's notebook of plant-tested ideas 
Froblems fresh from the plant 


Technical briefs for busy power men... 


News of the power field 


Data sheet: Handy viscosity-conversion chart 
Plant equipment news: information center for new products 
George Edwards: A look into the future 
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Reader's service page for new products and literature. 


wer photo, courtesy of Nordstrom Valve Div, Rockwell 
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With 


protection 


Type E sure of 


turbines, you can be 
against overspeed. You can be 
doubly sure. 

sensitive, powerful centrifugal weight 
governor provides extremely accurate speed 
control. Both the governor and its linkage con- 


nection are caclosed in a strony, specially- 
shaped housing to protect them from damage. 

However, if for any reason the governor loses 
control, Type E dual protection takes over. A 
corrosion-resistant, spring-restrained weight, 
mounted in the governor hub, strikes a trip 
linkage . . 


. instantly closes the governor valve 


and an independent steam inlet butterfly valve. 


Steam is cut off positively . danger and re- 
sulting damage of overspeed are avoided 

Dual protection is but one of the significant 
features of Type E turbines. Wrapped up 
one standard unit are the best features of pre 
vious Westinghouse mechanical drives, plus 
important refinements and new developments 
that add up to economical, dependable service 
under all operating conditions, 

We invite your comparison... on avy count. 
Get the facts from your nearby Westinghouse 
office, or write for 20-page book B-3896 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J.504 
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When you specify wrought iron 
pipe tolick some corrosion problem, 
assure 100% protection by speci- 
fying that the pipe nipples also 
must be wrought iron. Neglect of 
this simple precaution will leave 
weak spots in your lines, and set the 
stage for maintenance headaches. 


METHOD OF SPECIFICATION 


Merely stating that the piping ‘‘sys- 
tem’’ is to be black or galvanized 
wrought iron is not enough; the 
use of wrought iron nipples should 
be specifically designated. This 
may be done by requiring that the 
wrought iron nipples shall be 
made of pipe conforming to the 
requirements of A.S.T.M. Specifica- 
tion A72-45, Federal Specification 
WW-P-44la, Navy Specification 
44Pllk, or any accredited propri- 
etary specification. 


WIDE RANGE OF SIZES 


Byers Wrought Iron nipples, both 
standard weight and extra strong, 
are available in a wide range of 
sizes and lengths, either black or 
galvanized. They are manufac- 
tured from new, tested, full-weight 
wrought iron pipe in accordance 
with the standards established in 
the specifications of leading tech- 
nical organizations. All nipples are 
furnished with right-hand threads 
unless otherwise specified; nipples 
with right and left-hand threads 
are also available. Nipples are 
furnished ‘‘close’’ or to length as 
Specified. 
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IDENTIFICATION 


The word “‘Byers’’ and the weight 
—either “Std.’’ or “X Stg.” are 
machine stamped around the cir- 
cumference of Byers Wrought Iron 
nipples. On close nipples, where 
it is impractical to stamp on the 
threads, a red band is used. These 
markings provide quick, positive 
identification of Byers Wrought 
Iron nipples, and help to avoid any 
danger of accidental substitution 
of non-durable nipples in the line. 


IN WELDED SYSTEMS 
USE WROUGHT IRON 
WELDING FITTINGS 


Wrought iron welding fittings 
are available in a wide range 
of types and sizes from lead- 
ing fitting manufacturers. Just 
contact your supplier. 


CORROSION COSTS 


with WROUGHT IRON PIPE 


YOU MORE 


Wrought iron nipples are also 
available from a number of manu- 
facturers. The identification used 
on such nipples may be learned 
by consulting the supplier. 


INHERENT 
CORROSION RESISTANCE 


The superior resistance of wrought 


. iron nipples comes from the unique 


composition and structure of the 
material. Tiny threads of glass-like 
silicate slag, distributed through 
the body of high-purity iron, halt 
and “‘detour”’ corrosive attack, and 
so discourage pitting. The fibers 
also anchor the initial protective 
scale, which shields the under- 
lying metal. 

The best guide in applying 
wrought iron is a knowledge of its 
character and properties. The com- 
plete story is presented in the 
booklet, ABC's of Wrought 
Iron’’. Ask for a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y. 


THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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| AHEAD in power equipment? We can’t 
Hi know for sure, but let’s stand at the middle of 
i this twentieth century and look ahead ten, twenty, 
even fifty years, through the eyes of Westinghouse 
division heads. Ten of these top-flight engineers 
have dared to set down in black and white what 
may reasonably be expected. The occasion was 
the recent Mid-Century Review and Forecast For- 
um in East Pittsburgh. 


Central-station turbines, says Morgan, vice-presi- 
dent, South Philadelphia turbine works, will get 
bigger as fast as system growth calls for larger 
sizes. And he thinks the day may come, but not 
soon, when throttle steam at 1200 F and critical 
pressure of 3200 psi will produce 300,000 kw in a 
single compound unit. 


As for the generator end, don't worry, says Laf- 
foon, manager, ac-generator engineering depart- 
ment. The generators will keep pace—be as power- 
ful as needed to match the turbines and built to 
deliver from a third to a half more power per pound 
of metal. That means savings in investment cost 
and operating labor. 


Turning te motors, Ludwig, general manager, 
Buffalo motor division, explodes the notion that 
the de motor is slipping. It’s just the other way, he 
says. Despite the convenience and simplicity of ac 
generation and transmission, the de motor is finding 
two new uses for every one it loses in this age of 
controlled speed. 


Here’s another trend: Ludwig foresees more 
totally enclosed motors with windings protected by 
the new heat-resistant silicones and similar insula- 
tions. He also figures that these totally enclosed 

- motors will approach a standard form that can 
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| Let’s Look Ahead 


replace many of today’s specialized motors for a 
great variety of hard-service applications. 


To read more about future turbines, generators 
and motors, turn to page 102 of this issue. For 
all ten papers complete, consult the January num- 
ber of the Westinghouse Engineer. 


Now :for a few thoughts of our own about this 
matter of the power-equipment future. 


First, coal consumption is already under 0.8 tb 
per kwhr, so any further gains must be sweated out 
a few hundredths at a time. The possible additional 
saving is worth working for, but it can’t be revolu- 
tionary. The same holds for the possible savings 
in first cost and operating labor through bigger 
turbine-generators. 


As we see it, the biggest economic revolution will 
be not in much cheaper power, but in far wider 
use of power, even now so cheap that its total 
delivered cost is but a tiny fraction of the national 
income it generates. 


Next, we look for big economie gains through the 
more perfect application and control of power at 
the working end. 


Finally we see, as the sure result of increased 
productive efficiency, that a man-hour of mainte 
nance labor will cost a bigger and bigger fraction 
of the price of a motor. The moral is that manage 
ment will be willing to pay more for motor quality 
to cut maintenance labor. 


So we have a strong hunch that the new silicones, 
and other fancy heat-resistant insulations, will be 
used not so much to make ultra-compact hot-run- 
ning motors, as to give us fairly expensive units 
that will run a lifetime with little or no trouble. 
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Hickling Station, on the Chemung River near Corning, N. Y., 
has one unit at present. Low structure at right is the car- 


Weill woter 
sforage tank 


Be 


re 


thawing shed, an extension to the ‘track-hopper house 
Structure at river bank leads to cooling-water inlet and exit 


Deaerating|} 
ter 


Precipitator 


Economizer | 
4 q 


Overfire 
ow fon 


No./ unit pall 
| 3B kv 30,000 kw Over fire 
switchgeor turbine Turbine air duet 
generator boord = 
f Spore 
excifer 
7) 440" 
switchgear 
EE 
Lil 
= ‘ aa Magnetic coupling nduced-droft fan 
woter 1. a. 2 nN 3 Cross section shows relative placement of boilers and turbine. 
| 4) No division wall is placed between these two sections of the 
Lh ant ie plant. Boiler and turbine control boards are placed back to back 


wry” 


Hickling Station Completes Its First 


B® SEVEN MILEs east of Corning, N. Y., 
on the Chemung River, stands the 
Hickling Station, dedicated to the mem- 
ory of William G Hickling, former vice- 
president and general manager of the 
New York State Electric and Gas Corp 
While largely duplicating the Jennison 


4 


Station at Bainbridge, N. Y. it has a 
number of improvements that make it 
the lowest-cost generating unit in the 
system. 

Load growth required this additional 
capacity in the Elmira-Corning area. 
Formerly the supply depended on rela- 


tively long transmission lines from 
Greenidge Station about 40 miles north, 
backed up by the peak-load Riverside 
Station in Elmira. 

Flash floods here require special pre- 
cautions in picking plant sites. The 
-pring of 19146 produced the worst 
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Two 175,000-lb-per-hr boilers supplying 30,000-kw unit  stokers. These 24x28-ft stokers carry a normal fuel-bed 
burn No. 4 buckwheat-anthracite coal on traveling-grate depth of 312 in., are fed by nine air compartments underneath 


Preferred standard 30,000-kw turbine-generator uses only four 
of its five bleed points in station heat-bolance cycle, Fig. 10 


Track hopper house Thawing pit 


Rising anthracite prices lead to choosing higher 
intoke structure 


throttle steam pressure and temperature. Large 
‘ Future extensions to plant will be made at top of plan traveling-grate stokers burn No. 4 buckwheat at 
view. Coal-storage yard, to right of main building 

| and above trock-hopper house, minimizes coal handling 3.5-in. coal depth with 84% boiler efficiency 


iat f H e By W GREACEN 3rd 
|: V Mechanical Engineer, New York State Electric & Gas Corp 


ie floods this area has known. The Hick- contributed to more than doubling sys- 825-F, to compensate for rising price of 
ie ling Station, however, is protected to 3. tem capacity in the last seven years. anthracite. 

H ft above the highest flood elevation. Like Jennison, Hickling was designed Steam Generators. Two 175,000-lb- 


| 

HE. The first 30.000-kw unit. of an ulti- to burn No. 4 buckwheat on traveling- _ per-hr steam generators of conventional 
He mate 60,000- or 100.000-kw plant capac- grate stokers. Operating pressure and 2-drum design have a furnace arrange- 
itv, began commercial operation on temperature were raised to 850-psig and = ment adapted to traveling-grate stoker 
December 22, 1948. This addition has 900 F, compared to Jennison’s 650-psig firing. Experience at Jennison led to 
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Combustion control board for two boilers faces traveling- 


Two 124,000-cfm induced-draft fans operate at variable 
grate stoker fronts on operating floor, centralizes controls 


speed through magnetic coupling to 720-rpm electric motors 


| 


| past i 


Ample room and accessibility aid in water-treating plant 
operation. Makeup drawn from one shallow, one deep well 


Three 200,000-Ib-per-hr boiler feed pumps have motor, 
turbine, and dual drives, respectively, from left to right 


254,650 lb 875 psig GOOF 


(1) minimizing tube erosion by shied. 5/0/b_ To steom-jet 30,249 kw 
ing vulnerable areas (2) returning un- 900F evocuotor 
burned cinders through the furnace arch 83.7% 
on to the active fuel bed for reburning efficiency 2572 Ip 
(3) returning stoker siftings for re- Biowdown 
The traveling grates, 24 ft wide by tq! 579 Ib 
28 ft long, carry a normal fuel-bed depth 
of 3% in. Stoker speed varies from 0 
to 90 ft per hr. Controlling input to the Evoporator 2747 /b | 9952 1b ae Qa) 
motor and reduction gear by varying 2 | 1152.28) ~ 13 | 
resistance in an electronic circuit auto- Deoerotor {751 > 
matically adjusts stoker speed. Nine gr @| ~ 285 12857 Ib 2 6 4 psia 510 | 
compartments for air distribution are pressure © 3400 /b 
A combustion-control system auto- 
matically regulates boiler output in 223,860 /b 1 x 


proportion to demand. Steam-pressure 


08 
deviation changes (1) fuel input by L--— 9728 evacuator 
varying stoker speed and (2) air supply 26008 250.98 255 Ib 1808 Intermediate-\. 15,983 |b 

‘ ressure 
by adjusting _induc ed-draft fan £67,738 18088 wee 
magnetic coupling. F-d fan vane position 
ie contvols furnace draft. Automatic set- 1 Station heat-balance cycle uses four heaters; intermediate and high-pressure 
: ting of bypas damper: pears scone heaters have subcooling zones. In addition h-p heater has desuperheating zone 
g ypass di s s ste: 
temperature. 


Precipitators ahead of economizer and 


air preheater minimize erosion prob- 
lems. All material collected in the 
precipitator (60 to 70% carbon) re- 
turns through a cinder-return system to 
the furnace rear. Injected through heat- 
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resisting durite nozzles, the cinders burn 
partly in suspension and partly on the 
grate where the heavier particles fall. 

continuous-loop economizer and 
tubular air heater complete the heat- 


exchange units in the steam generators. 
Air heater raises air temperature to 
300 F. To date it has not been neces- 
sary to use the rotary and retractable 
soot-blower elements. Scrubbing action 
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of the cinder-laden gas keeps the tube 
surface free of accumulations. A fine, 
powdery ash deposits on the air-heater 
tubes and must be hand lanced to main- 
tain desired air temperature and ef- 
ficiency. 

Turbine-Generator. The preferred- 
standard 29-stage unit has one impulse 
and 28 reaction stages. Rated at 30,000 
kw it uses 850-psig 900-F throttle steam 
and exhausts at 1.5 in. Hg abs. It drives 
a direct-connected 30,000-kw 859%-pt 
hydrogen-cooled generator at 3600 rpm. 

Heat Balance. The cycle uses four 
stages of feedwater heating. Fig. 10. 
Steam bleeds from the turbine at the 
l4th, 19th, 22nd and 25th stages. De- 
aerating-heater pressure varies as the 
19th-stage pressure. All feedwater 
heaters are the vertical type. Boiler 
feed pumps pass the condensate and 
makeup from the deaerating heater 
through the h-p feedwater heater on its 
way to the boiler. Recirculating lines 
on each feed pump automatically cut 
in at low loads. The evaporator sup- 
plied from the 19th-stage bleed point 
furnishes 1.5 to 2% makeup as vapor to 
the intermediate-pressure heater. 

The three boiler feed pumps, one 
motor-driven, one turbine-driven and 
one dual-driven, were selected on an 
economy basis. Cost of purchased power 
during system peaks versus investment 
and operating costs for turbine drives 
justified their installation. Exhaust from 
the turbine drives discharges into’ the 
19th-stage extraction line, decreasing 
the steam bled from the main turbine. 
This increases net station output by 
about 1200 kw. 

Fuel and Ash Systems. The plant rail- 
road siding has two tracks, accommo- 
dating a large number of cars. A plant 
locomotive shunts cars into the track- 
hopper house. During freezing weather 
cars are placed over thawing pits lo- 
eated in an extension to the track-hopper 


house, but segregated by an overhead 
rolling door. Power-driven ventilators 
provide air circulation. Opposed low- 
pressure oil burners fire the radiant- 
refractory-type thawing pits between 
the tracks. 

After defrosting, the car is moved to 
the unloading hopper having a capacity 
of 70 tons. Space has been allowed for 
a car shakeout, but it will not be in- 
stalled until the station is extended. 

The conveying equipment, rated at 
100 tons per hr, consists in sequence 
of four reciprocating feeders below the 
unloading hopper, inclined belt con- 
veyor, belt bucket elevator, second in- 
clined belt conveyor and, finally, an 
enclosed screw conveyor distributing 
coal to the two bunkers. The reciprocat- 
ing feeder speed varies to supply maxi- 
mum tonnage to the balance of the 
conveying system. The first belt that 
receives coal from the feeders has a 
weightometer and reclaim chute where 
storage coal enters the system. At the 
head of the belt bucket elevator, coal 
may be diverted to storage or continued 
to bunkers via the second cross belt 
and 18-in. screw conveyor. 

The two 350-ton bunkers are of re- 
inforced-concrete design. They are 
straight sided, except the rear, which 
slopes at an angle of 50 deg starting 
two thirds down from the top. Anthra- 
cite tile lines the sloping section. Coal 
flows by gravity from the bunkers to 
the stoker hoppers through inclined 
carbon steel chutes lined with stainless 
steel. 

Ashes discharge continuously from 
the stoker into a flooded water-sealed 
ashpit of steel-plate construction. Cast 
refractory lines the upper part of the 
ashpit, and paving brick the bottom 
part. Five high-pressure water jets 
remove ashes from the hopper. A hy- 
draulically operated gate allows the 
ash to discharge onto a grid that breaks 


up clinkers. A hydraulic jet removes 
the ash-water mixture to a 3-acre set- 
tling basin. A local cinder-block manu- 
facturer buys the entire ash output. He 
provides the reclaiming and loading 
equipment. 

A vacuum system, which removes the 
ash and cinders from the base of stack 
and front stoker hoppers, completes the 
ash-handling equipment. 

Cooling Water. During the dry sea- 
son, stream flow past the plant site 
becomes lower than is considered de- 
sirable. More than ordinary attention 
was given the volume, duration and 
effect of low stream flow on plant opera- 
tion. With future additions more circu- 
lating water may be needed than will 
be available from stream flow. 

After a careful study of condenser 
economies and design it was agreed 
that, during a few days of the year with 
future units running, some recirculation 
would be necessary. The increased inlet 
temperature at such future time led to 
choosing a larger condenser than needed 
by present conditions. With these con- 
clusions a surface type, 27,500-sq-ft 2- 
pass condenser with two separate tube 
bundles having separate water circuits 
was purchased. Condenser has 5830 
tubes, 34-in. OD, 24 ft long, of No. 18 
BWG arsenical Admiralty. It main- 
tains a backpressure of 1.5 in. Hg 
abs when condensing 230,000-Ib-per-hr 
steam with 20,900-gpm_ cooling-water 
flow at 65 F. 

A trash rack at the cireulating-water 
intake removes all large foreign matter 
from the water. It then flows through 
either of two traveling screens in the 
screen house. Each screen has a wash 
pump operated by differential pressure 
control. This automatically starts the 
proper screen-washing pump when the 
water-pressure drop across the screen 
exceeds 2 in. of water. 

(Continued on page 150) 


PRINCIPAL POWER-PLANT EQUIPMENT 


HICKLING STATION, NEW YORK STATE ELECTRIC & GAS CORP 


STEAM GENERATORS: 


Boilers, 2... 


gas-swept surface on superheater, 7670-sq-ft economizer surface, 12,000- 


Combustion Engineering-Superheater, Inc 
2-drum bent-tube, 13,240-sq-ft heating surface, : 
tinuous, 875 psig 910-F steam; 9550-cu-ft furnace volume, 5680-sq-ft Soot blowers, 32 elemen 


CORNING, N. Y., UNIT NO. 1 


Overfire-air-system fans 
Overhung rotor, 950¢ 


175,000-Ib-per-hr con- motor drive 


> 


American Blower Corp 
cfm at 300 F against 10-in.-water head, 40-hp 


Diamond Power Specialty Cory 


On each boiler: 14 revolving elements at 155 psig, 2 retractable elements 


sq-ft tubular air heater. Bypass-damper superheat control at 125 psig 

Stokers, 2 Combustion Engineering-Superheater, Inc Dust collectors, multicyclone, 2 Western Precipitation Corp 
Traveling grate, 24 ft wide, 28 ft long, 672-sq-ft effective grate area: Induced-draft fans, 2 ..American Blower Corp 


0 to 90-ft-per-hr speeds. Burns No. 4 buckwheat, 3"'4-in. normal fuel- 
bed depth. Louis-Allis variable-speed-motor stoker drive with electronic 


control 
Cinder-return systems, 2 


Cinders from two boiler hoppers and Western p 


furnace with air from cinder-return fan. Far 
and 28-in.-water static pressure 


POWER . ary 


124,000 cfm at 357 
outlet damper 


I-d fan magnetic coupling 
. United Conveyor Corp I-d fan drives, 2. 
recipitator injected into 
capacity, 2850 cfm at 80 F Forced-draft far 


67,500 cfm at 100 F 


450 hp, 720 rpm, 440 v 
B F Sturtevant Div, Westinghor 


14.6 in. water pressure, watercooled bearings 


2, electronic control Dynamatie Corp 
General Electric Co 
3 phase, 60-cycle motor 
« Electric Cort 


)-1 Static pressure, vane control 
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PLANT EQUIPMENT CONTINUED 


150 hp, 1200 rpm, 440 v, 3 sleal. 60 egies direct connected 

Automatic combustion control. Leeds & Northrup Co 

Chimney. .M W Kellogg Co 
Radial brick, 142 ft high, ‘Me ft top diameter 

TURBINE-GENERATOR AND AUXILIARIES: 

Turbine-generator, 1..........-+ . Westinghouse Electric Corp 


Preferred standard, 30,000 kw, 3600 rpm, 29 stages, 850-psig 900-F 
throttle steam. Four of five extraction points used. 35,294-kva 3-phase 
60-cycle 13,800-v hydrogen-cooled generator 

Main condenser . 
27,500 sq ft, 
bundles with separate water circuits, 


Ingersoll-Rand Co 
2-pass, two separate tube 
Hg abs with 230,000-Ib- 


5830 ‘Admiralty akin, 
1,5-in. 


per-hr steam flow and 20,900 gpm of 65-F cooling water; 2-stage 2- 
element air ejector operating with 300-psig 860-F steam. 
Circulating water pumps, Ingersoll-Rand Co 


1160 rpm, 2 at 8760 gpm, | at 


Vertical, single stage, 
4380 gpm 
Circulating-water pump drives, 3... .. General Electric Co 


Two 150 hp, 1160 rpm, 440 v, 3 stam, 60 cycle, vertical. One at 75 hp, 
1170 rpm, 440 v, 3 phase, 60 cycle, vertical 
Traveling water screens, 2. .Chain Belt Co 
45,000 gpm, 8-ft wide ‘conte: on diff 
Water-screen drives, 2.. Louis Allis Co 
3-hp 208-v 3-phase 60- 1150- -rpm motors, reducer 
Water-screen wash pump, 2.. .. ... Ingersoll-Rand Co 
300 gpm at 250-ft head. 25-hp motor drive 
Chlorination plant .. Wallace & Tiernan Co 
FEEDWATER EQUIPMENT: 
Condensate pumps, 2. 
5-stage vertical, 500 gpm, 17501 rpm, 
Condensate-pump drive. 2.. . 
60 hp, 1750 rpm, 440 v, wartieat equlerel-« cage motors 
Boiler feed pumps, 3.. ..... .. ..Worthington Pump & Machinery Corp 
200,000 Ib per hr at 1072 psig and 305 F, 3550 rpm, one dual drive 
Boiler-feed-pump drives, 2.. rae Terry Steam Turbine Co 
400 hp at 3550 rpm with 850-4 psig 900-F steam, 67 psia to l-in. Hg 
abs backpressure 
Boiler-feed-pump drives, 
400-hp 3600-rpm 440-v direct-coupled motors 
Low-pressure heater, 1 . .. Griscom-Russell Co 
Vertical, 2-pass with stationary head down, U- tube; 1293-sq-ft effective 
surface. Raises 212,480-lb-per-hr water from 97 to 172.6 F 
Intermediate-pressure heater, 1.. Griscom-Russell Co 
Vertical, 4-pass with stationary ‘tad igi integral subcooling zone, 
U-tube, 1022-sq-ft effective surface. Raises 247,746-lb-per-hr water from 
173.3 to 233.3 F 
High-pressure heater, 1 
Vertical, 
subcooling zones 
355.7 F 
Deaerating heater, 1.. 
Vertical, 
age tank. 
Evaporator, 


. Ingersoll-Rand Co 


General Electric Co 


General Electric Co 


Griscom-Russell Co 
integral desuperheating and 
Raises 281,440 lb-per-hr water from 289 to 


4-pass with stationary head down, 
U-tubes 


- Elliott Co 
325 000- per- 12, 000- gal stor- 
7-psia pressure, 245-F temp at inlet 
American Locomotive Co 
Floating or steam wash system; 7000-lb-per-hr 
stor-vapor at 24.2 psia. Raw water in at 60 F, vapor at 238.3 F 
Water-treating, zeolite softeners. . Cochrane Corp 


rect-contact type, 


COAL AND ASH HANDLING: 

Coal-handling equipment. Link-Belt Co 
100-tons-per-hr capacity. Track feeder, conveyor 
belts, belt-bucket elevator, horizontal screw conveyor, 
chute, reclaim hopper. One conveyor belt, 24-in. wide, 102-ft centers, 
200 fpm 1800-rpm 1-belt conveyor, 24-in. wide, 73-ft 
8'3-in deg incline from horizontal. Horizontal screw 
conveyor, flight type, 18-in. dia, 85 ft long; 25-hp 

298 fpm, 110-ft 1034-in. centers, 348 12x7 


vibrating screen, 


5-hp motor drive, 
centers, 200 fpm, 4 
80 rpm, 
drive. Bucket elevator, 
in. buckets 


sectional 
motor 
25-hp motor drive 
Weightometer, 1 ‘ 
Concrete coal bunkers, 2, 
Coal bunkers, 2, lining (350 ton 
Car thawing pits, 4 


Merrick Cx 

Truscon Steel Cx 

Anthracite Marble and Tile C< 
Hauck Manufacturing Cc 


reinforcing steel 


ae air oil burners 


18-ton, 


type 
gasoline engine 
and dust-handling system. 


Locomotive, .Plymouth Locomotive Works 

Ash- ; United Conveyor Corp 
Two flooded ash hoppers, sluicing system, transport nozzles. One hydro 
jet, horizontal pump with 1100-gpm capacity at 300-ft total head. Driver 
by 125-hp 440-v 1750-rpm motor 


PIPING AND VALVES 
Blowdown 
Nonreturn 


valves Yarna 


Edward 


N-Warning Co 
Valves, In 


valve 
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Piping contractor and fabricator 


Hancock Valve Div, 


National Valve & Mfg Co 
Manning, Maxwell & Moore Inc 
Crane Co 

Walworth Co 

Chapman Valve Manufacturing Co 

Kennedy Valve Co 

Atwood & Morrill Co 

Reading Pratt & Cady Div, Am Chain & Cable Co 
Henry Vogt Machine Co 


High- and low- 
pressure valves 


Relief valves \ Atwood & Morrill Co 
{ Manning, Maxwell & Moore 

\ Edward Valves, Inc 

Check valves Chapman Valve Manufacturing Co 
Crane Co 


Miscellaneous piping equipment. . 
Plumbing 
Insulation 


INSTRUMENTS AND CONTROLS: 


Liquid-level controllers 
Draft gages 
Flowmeters 


National Valve & Manufacturing Co 
.Evans Corp 
tasutation Co 


Hanlon-Waters, Inc 

Hays Corp 

Bailey Meter Co 

Manning, Maxwell & Moore, Inc 
Bailey Meter Co 

Leeds & Northrup Co 

Bailey Meter Co 

\ Leeds & Northrup Co 

/ Bailey Meter Co 

Crosby Steam Gage & Valve Co 
Moeller Instrument Co 
.Leeds & Northrup Co 


Indicating-pressure gages 
Recording-pressure gages 
recorders. . 
Water-level recorders 


Recording thermometers 


Liquid-level indicators. . 
Thermometers 
Instrument boards . . 


ELECTRICAL EQUIPMENT: 


Electrical contractor. Sordoni Construction Corp 


Elpeco 
Bus, ducts and conductors Kerite Co 
Crouse-Hinds 

Switchgear \ General Electric Co 
( I T E Circuit Breaker Co 

Main and instrument transformers \ General Electric Co 


) Westinghouse Electric Corp 
Circuit breakers, 
Circuit breakers, 
Circuit breakers, 


110-kv 
33-kv, 
other 


Westinghouse Electric Corp 

General Electric Co 

I T E Circuit Breaker Co 

General Electric Co 
Westinghouse Electric Corp 

| Railw ay & Industrial Engineering Co 


13.8-kv 


Outdoor switchyard 


Control 
Generator voltage regulator 
Spare exciter 
Battery-charging m-g set 


switchboard General Electric Co 
General Electric Co 
Westinghouse Electric Corp 
Electric Products Co 


starting \ Allen-Bradley Co 
(General Electric Co 


Switches, pushbutton, selector, 


MISCELLANEOUS EQUIPMENT: 


Ventilating fans, 17 Steen Fan & Blower Co 
Turbine room, three 21,000 cim, 2-hp motor drive, boiler room, eight 
28,800 cfm, 3-hp motor drive, hopper house, five 6840 cfm, 14-hp motor 
drive, screen house, one 4550 cfm, 1 

Turbine-room crane, 75-ton. 

Heating-boiler oil burner 

Heating system 

Tanks 

Service-water 


3-hp motor drive 

Northern Engineering Works 
Cleaver-Brooks Co 
-Trane Co 
Tippett & Wood 
Goulds Pumps, Inc 

50-hp 440-v motor 
Deming Co 
15-hp, 208-v 


(emergency use 


pumps, 2 
2-stage centrifugal, 
Well 


Single-stage 


500 gpm against 250-it head, 
pumps, 2 
centrifugal, 100-gpr 200-ft head, 
notor drive 


Service 


air compressor, | Ingersoll-Rand Cx« 
304-cfm, 100-psig, 60-hp motor drive 
Instrument air compressors, 2 ‘ Ingersoll-Rand C 
33.2-cfm, 100-psig, 10-hp motor drive 
Laboratory equipment \ Will Corp 


( Burrell Technical Supply Co 
Ansul Chemical Co 

Philadelphia- Reading Coal & Iron 
Spencer Turbine 

Gaitronics Corp 


Fire extinguishers. 

Fuel, No. 4 buckwheat anthracite 
Vacuum cleaning 
Communication system 


Building superstructure, substructure Sordoni Construction Corp 
Building brick Binghamton Brick C 
Structural steel : American Bridge Ce 
CONSULTING ENGINEERS Gilbert Associates, I: 
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Stee/ weage 


QO000S5- in 
deflection 


6 6" 


‘Center punch morks on shoft 
center line at outer edga of web 


Use empirical constant of 43,500 
for web stress thus: 

(43,500 x thickness of web x de- 
flection in thousandths of one 
inch) — (half the stroke in inches 
squared). Refer to sketch above as 
typical example. 


4 4x0. 
2401 psi approx 


The danger point is 20,000 psi; 
2401 is safe, as the gage is placed 
beyond the center line of the shaft, 
giving a safety factor of five or 
more. 


depended on if the job is done right 


and low-cost 
maintenance of engines and compres- 
sors are dividend returns from. skilled 
installation and Here the 
foundation plays an important part. 
especially when machinery is large and 


OPERATION 


assembly. 


needs heavy supports. In general. | 
find that manufacturers furnish more 


or less conventional plans for the foun- 
dation, showing the location of bolts 
and other accessories. 

Check Soil Loading. L specihed, 
the manufacturer is not responsible for 
checking local subsoil characteristics. 
So the purchaser must investigate these 
conditions, taking into consideration 
foundation as well as machine weight 
to prevent future settling and misalign- 
ment. Various methods can be used 
to reinforce a standard foundation 
such as driving wood, concrete | 
Should the subsoil justify a les- 
expensive additiona 
subconcrete “mat” to increase the bear 
ing area will do the job. A good foun- 
dation is the first step in assuring sat- 
isfactory machine operation and low 
maintenance cost. 


or stee 
piling. 
foundation, an 


In some setups vibration transmitted 
to other machines or to the 
can be troublesome. 


building 
have assisted in 
several installations that required eom- 
and foundations to be 


pressors | 
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These six practical ways of grouting foundation bolts into old concrete can be 


Bolts usually stretch before pulling out 


used by 
underwriter and insurance companies 


Equation for stress in psi, 


Combine Know-How and 
Tools for Good Erection 


A makeshift foundation, careless grouting and hit-or-miss erec- 


tion lineup can only lead to shoddy performance of reciprocat- 


ing machines. 


Insure your new equipment investment by 


fastening the unit true and solid to a substantial base 


By W R PENDER 
A M Lockett & Co Ltd, New Orleans, La 


ported by heavy springs resting on a 
submat. The springs effectively damp- 
ened the vibration and prevented it 
affecting the main building. A vault- 
type foundation, lined with isolation 
cork, also effectively dampens vibration. 

Bolt Clearances. Foundation. bolts. 
which hold the machine solid, must be 


installed with a 2-inch clearance. Plac- 
ing a pipe or tin cylinder around the 
bolt permits shifting the machine when 
aligning and leveling during erection 

Special Bolts. Installations on an 
existing foundation or 
floor can be effectively secured by drill 
ing holes into the old 


heavy conerete 


conerete and 
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Micrometer 


Adjustable 
erfension 
sof 


Attaching a micrometer to a magnetic base A makes it easy 
to square the micrometer with the work in lining up main 


ometer 


Shott 


se inside 


micrometer 


Cranashoft 
gage 


Inside micrometer 


Extension 


Grind end to 60-deg angle 


dapfer pin (see detail below) 


- 015625" 


0750 
‘ , 38 threads per in 
0375 
¥ 
<j 0154 
A 
1 “Adapter 


Combining a dial strain gage and inside micrometer makes a good instrument for 
measuring web spacing on multicylinder engines and compressors to check shaft 


“grouting in” a special foundation bolt. 
Several years ago I tested the strength 
of foundation bolts grouted into exist- 
ing concrete. Six types of bolts, Fig. 1, 
were tested by inserting them in 3-in. 
diameter holes, 12-in. deep, drilled into 
old concrete. Holes were larger at 
bottom than at top. 

After the holes were cleaned and 
washed out, the bolts were grouted with 
a mixture of two parts clean sand and 
one part portland cement, mixed with 
water to pouring consistency. They 
were grouted in place one week before 
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making the test. (After setting one 
week, cement should stand 2000-psi 
crushing strength.) All bolts broke 
or stretched, none pulled out of the 
concrete. 

Erection. Usually large compressors, 
which require dismantling before ship- 
ping. have to be reassembled on their 
foundations. Before putting the bed- 
plate in place, be sure top of founda- 
tion is cleaned and roughened so the 
grout will bond to the concrete. Founda 
tion should be designed to leave 1-in. 
space between machine base and top 


prosshead 


| 


shaft B, and leveling piston rod C. With this instrument, 
measurements within 0.0005 in. assure a perfect alignment 


of concrete. Bottom of bedplate should 
be at least one inch above floor leve! 
to prevent waste oil and water seeping 
underneath and damaging the founda- 
tion material. 

Place temporary shims or leveling 
wedges underneath the bedplate. Next, 
level the machine and align it with 
other shafts or driving equipment. A 
small amount of grease, paraffin o1 
graphite, placed between the two top 
shims, makes it easy to move the base 
as required. After machine is level and 
almost completely aligned, final adjust- 
ment is made to place the unit in per- 
fect operating condition. This is done 
One method, required 
by insurance and underwriter 
panies, uses a special micrometer to 
test the crankshaft for internal strain 
or distortion. 

Special Tools. By combining an in- 
side micrometer and dial] strain gage. 
Fig. 4, 1 developed a tool that is effec- 
tive and easy to use. It double-checks 
the accuracy of the dial micrometer, 
and provides a method whereby correct 
tension can be applied accurately and 
positively. Thus it aids and perfects 
the strain or distortion gage when you 
check the crank-web spacing of diesel 
engines and compressors. 

Referring to Fig. 2, make center- 
punch marks 1/16 in. deep on shaft 
center line and at extreme outer edge 
of crank web. Select proper length of 
extension to give about midway adjust- 
ment of micrometer gage. Place gage 
between web on center marks. Adjust 
micrometer to put 0.015- to 0.025-in. 
tension on the dial gage. Too much 
or too liftle tension affects readings. 
Set dial gage at zero and spin the tool 
between centers, until indicator hand 
Check the 


adjusting micrometer 


in various ways. 
com- 


does not move from zero. 
dial gage by 


January 1950 
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Flat-bottom 
base 


- in 


Weld or stop 
pins 


--~ Hopper-bottom 
bose 


Rope dam 


Remove 
shims 


5 For good installation provide plenty of movement for foundation bolts during 


leveling 


(0.001 in. on micrometer should indi- 
cate 0.001 in. on dial gage). 

Turn crank to measure top, sides and 
bottom of stroke. Note each on record. 
Always read dial when placed at same 
relative position of crank. Use a mag- 
nifying mirror and a light to read gage 
in obscure positions. The most effec- 
tive use of the strain gage is obtained 
during the installation of diesel, gas 
or steam engines, and compressors. 
Faulty leveling affects the crankshaft 
The generator or other machine to 
which the engine is connected can be 
effectively aligned to within 0.00025 in. 
Heavy flywheels and generator 
deflect the main shaft unless compen 
sation is made during leveling and 
alignment. 

Magnetic Base. Another tool I de- 
signed is shown in Fig. 3. It is a spe- 
cial base that makes the inside microm- 
eter easier to use when adjusting piston 
rods, crossheads, crankshaft, 
and main bearings. 

Any will fit this 
which can be of magnetic material. The 


rotors 


frames 


micrometer hase, 
idvantage of using it on compressor 
and engine alignment is that it positions 
the micrometer square with the work. 
The unit as a whole is easy to use for 
checking shaft position, Fig. 3B, and 
centering piston rod, Fig. 3C. It re- 
quires less skill to obtain measurements 
within 0.0005 in. for perfect alignment 
of compressors and engines. The 
micrometer can be removed from the 
base for other work, and the base used 
to hold other instruments. 
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Work a good mixture of grout into all crevices under the; bedplate 


Other tools and instruments required 
in erecting and servicing mactiines are: 
micrometer level. feeler gages, microm- 
eter dial gage, straight edges, fine steel 
wire, targets, etc. 
assists in the 


The dial strain gage 
final alignment and 
leveling. 

To complete the assembly, inspect 
and tighten all bolts and bearings. 
Check the clearance. adjust piston on 
double-acting machines to equalize cyl- 
inder clearance. 
the piston requires adjustment to com- 
pensate 


In very long machines 


for expansion of piston and 
connecting rod. 

Piston Rod. Mechanical condition of 
a compressor has a great influence on 
piston-rod-packing life. In the double 
acting horizontal crosshead compressor 
or engine, the piston rod should travel 
in a true horizontal plane 
the piston is not truly centered in the 
cylinder. Being somewhat smaller than 
the cylinder, the piston head 
back and forth slightly below 
So if the crosshead is set in the center 
of the frame, the piston red travels it 
a slightly inclined plane, riding on the 


Remember 


travels 


center, 


packing during part of the stroke 

The correct method of leveling and 
aligning the compressor or engine is to 
adjust the piston rod 
travels slightly below center but in a 
straight line. Fig 3C shows how the 
and base attachment are 
used to check and adjust the piston rod 
so it travels in this path. A micrometer 
level is to check with 
the micrometer 


crosshead so 


micrometer 


also necessary 


Grouting. After the machine is cor- 
rectly leveled and aligned, space be- 
tween base and foundation must be 
filled with a mixture of sand and cement 
or other approved grouting material. 
I prefer a mixture of two parts clean 
sharp sand and one part pertland ce- 
ment, mixed with water to the proper 
consistency for free flowing. Mixing 
and application must be done correctly, 
otherwise results will be poor. 

Grouting is such an apparently sim- 
ple process that it is often neglected 
and the job given to someone not well 
versed in the requirements. If we con 
sider the expense of the design and 
work done on the foundation, and the 
cost of the machine, it is apparent that 
all may be lost if the final setting and 
grouting are neglected. 

Fig. 5 shows approved grouting meth- 
ods, whose principal requirements are 
as follows: 

1. A clean and rough foundation top. 

2. Highest-quality sand, cement and 
clean water mixed to flow. Use two 
parts sand and one part cement. 

3. Height or head of grout above bot- 
tom of base, 6 in. minimum. 

4. Depth of grout between base and 
top of foundation on narrow machines, 
minimum 1 in., maximum 2 in., best 
average 114 to 11% in. 

5. Fill space around foundation bolts 
with grout six to eight hours before 
grouting under base. This permits 
grout around bolts to complete shrink- 
age. 

6. Remove excess grout on outside 
of base eight hours after grouting. 

7. Fit bolts with bottom plate and 
steel or tin casing. Weld lower nut 
to plate, to permit removal of bolt. 

8 Remove temporary support shims 
or wedges one week after grouting. Fill 
space with grout. 

9, Finish top of foundation, sloping 
away from hase °4 in. to the foot. Drain- 
age must be away from hase so water 
and oil cannot enter between base and 
top of foundation. 

Preparation of foundation top for 
grouting is vitally important. To assure 
a good bond roughen the surface by 
chipping, and remove all signs of oil and 
Clean machine base and 
plates by removing scale, oil and grease. 


grease. sole 
Keep the foundation top wet for sev 


eral hours, and wet metal parts just 


before pouring grout. Be sure to remove 
The moist 
vent absorption of water from the grout 
and act as a lubricant to facilitate flow 
of the mixture into all crevices of the 
machine base. 

Wood forms for grout must be made 
of heavy lumber, braced to 
withstand the weight of the grout and 
the manhandling needed to work it into 
place under the machine 


excess water. surfaces pre 


solidly 


| | 
| 
i 
> 
soe iat | 
— 6" 
> 
grout 
8x 8-in 4 
| 
| 
i 
r 
| 
ty 
| i 
i 
8! 


04) 


4 
| ' 
1 gos 
\ | 
1 
I 
p---4 
if 
— — —Shutters — — 
Hi 
/ncoming 
Bypass 


Flue gas can pass through laminations, 
above; dust is pulled out narrow end 


Cone-shaped laminated-steel dust sep- 
arator takes flue gas in at wide end 


ELECTROSTATIC DESIGN... 


Support 
insulators 
Collecting 


high-voltage e/ectroces |Y 
electrodes 
| 
Gos 
flow 
Hopper 
Simplified electrostatic collector 
shows basic relation of electrodes 
- Plate-ropper 
w/brator 
Gos 
outlet 


Door 


Doors 


Horizontal flow unit has perforated 


plate electrodes; 834 in. centers 


Here Are the Working Tools for 


By L N ROWLEY, Executive Editor 
And J C McCABE, Associate Editor 


Keeping your plant stack with- 
in the nuisance limits of to- 
day’s smoke ordinance means 
intelligent use of the dust col- 
lectors on the market. This 
conclusion of a 2-part survey 


helps you make your selection 
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& We BEGAN of dust- 
collection methods and designs available 
hack in November Power, pages 78-81. 
We had progressed from the simple 
mechanical baffle and cinder traps to 
the latest in cyclone-style collectors. 

There is still another mechanical 
removal method, Fig 1, 2. Separating 
element is a series of laminated-steel 
plates made up in a cone. This cone 
goes into a steel casing normally placed 
between boiler flue-gas outlet and in- 
duced-draft fan, Fig. 2. 

Dust-carrying gas can then enter the 
cone’s wide opening. Once inside, gas 
escapes through the laminations and 
proceeds to inlet of induced-draft fan. 
But to pass through laminations, gas 


our discussion 


has to change direction sharply. En- 
trained solids stay behind in the cone 
under influence of the motion from the 
entering gas stream. 

As the dust particles approach the top 
of the cone they are caught up in the 
suction of a secondary fan and pulled 
out at the top. This fan delivers flue 
dust either to a secondary separator or 
toa recirculating system for return to 
the furnace zone. 

Electrostatic Precipitation. A widely 
used method of flue-dust removal. par- 
ticularly for pulverized-coal furnaces, is 
the electrostatic precipitator, Fig. 3-7. 
This device performs several basic fune- 
tions: It (1) electrically charges dust 
particles traveling in the gas stream 
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LONG RECORD OF HIGH-EFFICIENCY COLLECTION ON LARGE-SIZED BOILERS 


Two-stage unit has high-voltage wire for charging elec- 


trode; flat plate for precipitating 


CLEAN 


AlR 


Flue-Dust 


(2) drives them to a ground or collect- 
ing electrode, where it discharges them 
(3) removes collected material from 
electrodes. 

Performing all these operations on a 
fast-moving gas stream is not easy. A 
high unidirectional voltage has to be 
set up. Opposite the high-voltage dis- 
charge electrode, usually a small-diam- 
eter wire or a twisted square steel rod, 
is a grounded or collecting electrode. 
These are bare essentials, Fig. 3. 

For any given wire diameter and 
electrode spacing there i+ a critical 
voltage. Above this voltage. an electrical 
discharge forms in the air or gas sur- 
rounding the high-voltage element. A 


gas molecules 


bombardment between g 
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High-voltage electrodes 
te 


Gas flow Grounded electrodes 


First stage, Fig 


builds up particle charge rapidly 


the next has uniform field to speed precipitation of dust 


High-voltage 
inlet bushing 


Collecting 
electrode ropper 


electrode rapper 


screen for collecting 


Series combination of mechanical and electrostatic col 
lectors has become quite important in many applications 


begins. Electrons are torn loose from 
gas atoms or molecules. Once loose, 
the electrons combine with other atoms 
to produce negative ions. These follow 
electrostatic fields of force to the 
grounded electrode. 

Any suspended dust particles in the 
gas stream become a target for these 
loose ions because the particles have a 
higher dielectric constant than gas or 
air. So the ions attach themselves to 
these dust particles and in doing so 
vive them a negative charge. 

Once you establish a sufficient charge 
on a particle the electrostatic field force 
regulates its movements. Force exerted 
i~ proportional to product of charge on 
the particle and electrical-field strength 


Collection—Part Il 


hetween high-voltage and grounded 
electrodes. 

Let’s say now that all dust particles 
in the flue gas carry a charge and are 
being pulled out of the gas stream. 
Next step is to collect the dust. Usually 
when the charged particles reach the 
grounded or collecting electrodes the 
charge leaks off to ground. Dust hangs 
on by mechanical adhesion. 

Some designers, Fig. 5 and 6, feel 
the jobs of charging dust particles and 
then collecting them should take place 
separately. So they divide the precipi- 
tator into zones. High-voltage zone i+ 
designed to give maximum charge to all 
particles as fast as possible. Then the 
collection zone can be engineered for 
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a uniform high intensity to give effective 
collection at reduced power. 

The higher the voltage applied, the 
more thorough the charge saturation on 
the particles and the stronger the elec- 
trical field—all of which means the 
shorter the time needed. But there is a 
definite practical limit to how high 
applied voltage can go. Some of the 
limiting factors, in addition to electrode 
spacing, are temperature, density, chem- 
ical composition of gas passing through 
collector. 

How do you go about producing re- 
quired unidirectional high voltage? It 
has to be anywhere from 30,000 to 100,- 
000 Besides a high-voltage trans- 
former, input ac energy has to be rec- 
tified. Here there is a choice of rectifier 
methods—mechanical or electronic. 

Mechanical rectifier usually consists 
of a disk of insulating material. On the 
disk are 90-deg conducting arcs set 180 
deg apart. Four stationary contacts, 90 
deg apart, are: one high-voltage pre- 


' cipitator cable terminal, one grounded 


terminal, a pair of transformer sec- 


_ ondary terminals. Disk is motor driven 
' at synchronous speed so voltage at the 


stationary high-voltage terminal is 
rectified. 

Electronic rectifier employs the high- 
voltage Kenotron tube. For large pre- 
cipitators a 4-tube high-vacuum hot- 
cathode diode circuit is used. 
Designs on the market, based on long 
tube life with certain circuit safeguards, 
assure good tube performance. 

Practical Aspects. Now that we have 
the 


often 


elements of an electrostatic pre- 


cipitator, how about practical angles? 


) One of the most critical needs for good 


performance is 
distribution 


uniform  gas-velocity 
the collector. A 
small section of a precipitator operat- 
ing with a gas flow considerably above 
rating suffers because already-collected 
particles are swept back into the gas 
Other 


through 


stream. areas handling a gas 
velocity below rating and turning in 


excellent performance cannot make up 
for this loss. 

Suitable design overcomes two other 
inherent difficulties of electrostatic pre- 
cipitators: their failure to collect or 
hold particles that (1) are large (2) 
have high carbon content. 

The answer to the large-particle prob- 
lem is to: (1) allow enough time in the 
precipitating field for the electrostatic 
force to overcome the inertia of the 
particle in the direction of gas flow (2) 
design a collecting electrode to prevent 
the large particle from “balling up” 
with its neighbors and rolling along 
the electrode and out through the unit 

The high carbon-content particle 
presents quite another problem. Here 
the job is largely one of holding the 
carbon particle when first precipitated. 
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Since carbon is somewhat of an elec- 
trical conductor, the carbon particle 
takes on its charge quickly enough. 
In fact, its saturation charge approaches 


three times that of a normal ash 
particle. 

But because the carbon is conduct- 
ing, it behaves far differently from 
normal collected dust. Carbon loses its 
charge rapidly to the grounded elec- 
trode. But the now uncharged particle 
is still under the influence of the high- 
voltage elements opposite. Result is the 
carbon particle gives up some of its 
own negative ions to the grounded elec- 
trode. This action, charging by induc- 
tion, leaves the collected carbon parti- 
cle with a slight positive charge. 

This weakly charged positive particle 
feels the pull of the negative high- 


voltage electrode. So it leaves the 
grounded electrode and reenters the 


gas stream, where it comes into a field 
filled with negative ions. Once again 
the particle takes on a negative charge, 
returns to the collecting electrode. But 
the same charging-by-induction — phe- 
nomenon occurs and the cycle begins 
again. This zigzag path of the carbon 
particle may continue until it passes 
completely out of collector. 

Solution for this difficulty—charging 
by induction—-must be through some 
method of reducing influence of high- 
voltage elements on the collected parti- 
cle. Reduction may be either through 
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Low-cost flue-gas scrubber directs 
gas through water before discharge 


Multistage gas scrubber (left) has gas 
flow counter to the scrubbing water 


a reduced field intensity in the collector 
element’s neighborhood or a collector 
element that makes reentrainment phys- 
ically impossible. 

The reentrainment problem is most 
aggravated when time comes to remove 
any collected material from the elec- 
trodes. Today’s power plants can’t shut 
down just to clean out dust collectors. 
Yet the material must be constantly 
removed to permit top collection effi- 
ciency. 

Both high-voltage and collector elec- 
trodes take on coatings of flue dust. The 
high-voltage element, if a wire, has its 
effective diameter increased by the 
coating. This reduces the effective 
corona discharge and lowers operating 
efficiency. In addition, dust build-up in- 
creases normal rate of flashovers within 
the precipitator. 

Just how to effect this removal is the 
subject of much research. In general, 
electrodes, both high-voltage and col- 
lecting, are rapped. But methods, areas 
rapped and controls over reentrainment 
vary considerably. 

Proper vibration of electrodes can 
remove practically all dusts. So they 
must not be too rigid or too heavy in 
cross section. Any rapping must be 
timed so successive impacts do not in- 
terfere with electrode vibrations al- 
ready set up. This means automatic 
rapping, by air- or motor-driven rappers. 
Contactors or motor starters can be so 
set that no two electrodes are rapped 
together. Or dampers can be closed to 
isolate sections undergoing rapping. 

Fig. 3 shows the bare essentials of a 
horizontal gas-flow collector. The high- 
voltage ionizing electrodes are sup- 
ported by insulators so there is no 
danger of arcing over to the precipitator 
casing. Further, these electrodes are 
accurately centered between collecting 
electrodes so peak voltage and peak 
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... SERVE WELL IN WET COLLECTION OF GAS-BORNE SOLIDS 
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1 Venturi scrubber, Fig. 9, applies controlled water spray 
at throat, and separates moisture and gas in the cyclone 


performance can be maintained. Should 
the high-discharge electrode be closer 
to one collecting electrode than to its 
neighbor, there is danger of too fre- 
quent arcing over, 

Thus, it is important that the support- 
ing structure be stable. So single- and 
2-point suspension is sometimes used by 
hanging weights on the bottom ends of 
the discharge electrodes. These weights 
prevent swinging. 

Collecting electrode has several de- 
signs. It must not buckle or warp be- 
cause this defect reduces electrical 
clearance, causes the same trouble as a 
swinging high-discharge electrode. 
Physical shapes of collecting electrodes 
vary widely: (1) rod-curtain designs 
made up of curtains of small-diameter 
pipes hung vertically in a horizontal- 
flow precipitator (2) corrugated-plate 
curtains of corrugated sheet iron (3) 
dual plates made by welding steel sheets 
to the two sides of a frame with retain- 
ing holes punched out in the sheets (4) 
pocket electrodes with V-shaped strips 
hung vertically so the V’s apex faces the 
gas stream (5) special high-duty col- 
lectors using bent steel strips hanging 
from each side of a frame to make a 
dust spout between electrode’s sides. 

Still another design, Fig. 5 and 6, 
has its pocket electrode employ a flat 
plate with a 1'%-in. mesh screen spaced 
11% in. from plate. This arrangement 
permits concentrating the electrostatic 
lines of force on the screen. As a result, 
field intensity between collecting elec- 
trode plate and screen runs much less 
than outside the screen. So the tendency 
of carbon particles to be charged by 
induction is prevented and their reen- 
trainment stopped. 

Series Arrangements. A growing 
tendency combines mechanical with 
electrostatic collectors, puts them in 
series, Fig. 7. There is considerable dis- 
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cussion over which should lead—me- 
chanical or electrostatic. Here are per- 
tinent facts. 

At the moment the strongest single 
point in favor of the mechanical col- 
lector as a Jeader is that it works on the: 
“whole” dust and at typical dust grain 
loadings. So its performance is as good 
as the mechanical collector alone. Then 
the electrostatic need handle only that 
dust portion on which it is most capable 

the fines. Further, during soot blow- 
ing when grain loadings reach 200 to 
300 gr per cu ft the mechanical col- 
lector operates at about the same effi- 
ciency. It again relieves the electrical 
unit, which then does not have to supply 
the required negative ions for adequate- 
ly charging the heavier dust loading. 

One difficulty this arrangement, Fig. 
7, creates is emptying out the electro- 
static precipitator hoppers. Dust is so 
fine it may bridge, but proper hopper 
design can correct this. 

With the electrostatic unit trailing 
the mechanical, material lost during 
rapping may be emitted from the stack. 
This is the strongest claim made by 
those who advocate putting the me- 
chanical collector in the “back-up” 
spot. How important this consideration 
may be depends on the way the rapping 
is carried out and how much of a prob- 
lem, if any, it creates. 

Gas Scrubbers. Fig. 8-10 show equip- 
ment employing a very different system 
for cleaning up a gas stream. In these 
the dirt-laden gas is passed through an 
apparatus designed to trap suspended 
solids in a serubbing liquid, usually 
water. 

In each scrubber, there are one or 
more basic principles: (1) impingement 
of gas stream against water droplets or 
wetted surfaces (2) centrifugal action 
to separate particles from the gas 
stream (3) a breaking up of gas into 


smal] streams. Separation then occurs. 

Fig. 8 receives gas at lower section 
of scrubber. The gas rises through a 
curtain of water created by a number 
of low-pressure sprays. These humidify 
the gas, strip it of coarse dust. Then the 
impingement plate (600 to 3000 holes 
per sq ft) and baffles above each plate 
receive the gas. 

As the gas goes through the perfora- 
tions it speeds up and at the highest 
velocity it strikes the water-shielded 
baffle. Here the greatest cleaning action 
takes place. All suspended matter tends 
to travel in a straight line and impinges 
against the under surface of the wetted 
baffle. It is then trapped in the serub- 
bing water and carried out. 

Fig. 10 illustrates a newcomer to 
the gas-scrubbing field the venturi 
scrubber. It offers a means for inject- 
ing a low-velocity scrubbing liquid into 
a high-velocity stream of dirty gas. 

The gas impinges upon and disrupts 
the rather large jets of liquid so the 
drops of liquid accelerate and disrupt 
still further. Some liquid atomizes, at 
least briefly. Then the gas and vapor 
mixture slows down and the two are 
separated in an eliminator, Fig. 10. 

Four collection methods are possible 
in the venturi setup: (1) collision (2) 
diffusion or molecular bombardment 
(3) electrostatic effects (4) condensa- 
tion. Collision and diffusion, the manu- 
facturer feels, are the most important. 

Relative velocities of suspended parti- 
cles to the water droplets go from 125- 
400 fps at first impact. This drops 
rapidly as the water accelerates and 
opportunities for collision are excellent. 
Downstream in the expansion section 
the gas slows down. Water droplets may 
for a time have higher velocities than 
the solids, which increases opportunity 
for collision. The droplets coalesce and 
much of the liquid leaves the venturi 
as solid water, the rest as fog or vapor. 

As soon as gas impinges on the liquid, 
and right afterward, resulting turbulence 
produces 5 to 25 sq ft of droplet sur- 
face per cu ft gas. This makes collection 
by diffusion an important part of over- 
all performance. Further, these liquid 
droplets are known to be charged; hence 
electrostatic action plays some part. 

Although no installations of this 
equipment have been made on boiler 
flue gas, the manufacturer feels such an 
installation can be made economically. 

Fig. 9 represents a relatively low- 
cost method for scrubbing a boiler flue 
gas. Here water runs over a plate 
through which the gas passes. The water 
then continues over the sides, making 
a fairly solid water curtain, within 
which the entering flue gas is channeled. 
A steam spray is introduced near the 
outlet to overcome draft loss through 
the collector. 


| 
il 
ti 
Cyctone 
ilk 
gos 
lit Tonk | 
floot 
ibe valve 
| 
| 
hi | 
| 
| 
| 
i 
| 
| 
— 
lim 
i 
i 
j 
if 
i} 
_ 
| 
| 
-| 
i 
. 
85 


RELATION BETWEEN OIL STANDARDS AND TYPICAL INDUSTRIAL APPLICATIONS 


SU Viscosity Approx AGMANo 
_100F 

4% 
50 
60 
70 
| 
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100 | 
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250 | 
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230 | | 
13 
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3200 
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A 
Spindles— 
High Speed 
B 
Spindles— 
Medium Speed 
Cc 


Spindles— 
Slower Speed 
D 


Electric Motors and 
Motor Generators 
OF-120F 


High-Speed Chain- 
Belt Drives, OF- 
120F 

E 
Gear and Piston 
Type Pumps, 120F- 
180F 

F 
Direct - Connected 
Turbine Generator 
Sets (Circulating 
System) 


Machine-Tool Cir- 
culating Systems 
Vane-Type Hy- 
draulic Pumps With 
Flow-Control Valves 
Gear and Piston 
Type Hydraulic 
Pumps OF-70F 


G 
High-Speed Chain- 
Belt Drives, 120— 


RECOMMENDED LUBE USES 


Steam-Engine Cir- 
culating Systems 


Roller and Silent 
Chains and General 
Lubrication on 
Stokers 
J 
External Lubrica- 
tion of Steam En- 
gines and Steam 
Pumps 


Machine Tools— 
Automatic Systems, 
General Lubrica- 
tion of Slides, 
Woys, Bearings, etc 


Shafting — Oil-Lu- 
bricated Bearings 


Chain-Belt Drives— 
Medium Speed, OF- 
180F 

K 
Vane-Type Hydrau- 
lic Pumps Without 
Flow Control Valves, 
OF-180F 

Steam Turbines, 
Ring-Oiled Bear- 
ings Without Cool- 
ing or Circuloting 


M 


Steam Turbines 
Geared With Cir- 
culating System 


Steam Turbines, 
Ring-Oiled Bearings 
With Cooling Sys- 
tem 


Gear and Piston 
Type Hydraulic 
Pumps, 70F—120F 


Electric Motors and 
Motor Generators, 
120F-180F 
N 
Flexible Couplings 
of the Roller, Silent- 
Chain and Jaw 
Types, 70F-120F 
Flexible Couplings 
of the Roller, Silent 
Chain and Jaw 
Type, 120F-180F 
P 
Flexible Couplings 
of Gear, Floating- 
Key and Flexible 
Pin Types, OF-70F 
Q 
Extreme Heat Con- 
ditions 


VARIETY OF OILS used in the plant may be reduced by taking 180F 

note of relationship between SAE, AGMA, viscosity. In addition H 
to this connecting link between standards, notice list of rec- 
ommended lube applications. Above chart was prepared after 
checking recommendations of leading machinery manufacturers 


OF and 70F 


Roller, Silent-Chain 
Jaw-Type Flexible 
Couplings Between 


Flexible Couplings 


_ of Gear, Floating- 
Chain Belt Drives Key and Flexible- 
at Slow Speeds OF- Pin Types, 70F to 
180F 180F 


Reducing number of lubricants 
is first step in cutting lube- 
oil costs. Here’s the tie-in 
between viscosity, SAE and 
AGMA. Included is a tip-off 


on the oils for typical uses 
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Simplifying Plant Lubrication 


BY J G O'NEILL Jr, Lubrication Engineer, Sinclair Refining Co, New York City 


THERE ARE TWO UNFOUNDED IDEAS 
that must be discarded before tackling 
the lube-simplification job. “Oil is oil” 
was a common expression from the 
middle of the nineteenth century up to 
the early 1900's. Then as this century 
got well under way, the pendulum 
swung in a wide are. And at the pres- 
ent time we find many oils being used, 
each with supposedly special properties. 


The large number of lube oils used 
at present stem direct from rapid simul- 
taneous growth of machine develop- 
ment and oil refining. The refiner 
markets new oils for each machine 
developed. Then again, the machine 
manufacturer takes the stand that every 
new mechanical unit is quite different 
from the others, hence requires special 
lubricating oils. 
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TYPICAL OILS THAT DO THE SAME JOB... 


300 su SAE 20 AGMA & 
at 100 F 


... ALL HAVE A VISCOSITY INDEX OF 75 


Lubrication Terminology 


SAE: Society of Automotive Engincers 

AGMA: American Geor Mfrs Assn 

VISCOSITY: Measure of body or fluidity. 
Usually stoted as flow time 
of given amount of oi! through a 
given size opening 

SU VISCOSITY: Saybolt Universal 
Viscosity 

VISCOSITY INDEX (VI): A number in- 
dicating effect of temperature 
change on oil viscosity. Low VI 
denotes relatively large viscosity 
change with temperature change 


To give the devil his due, these de- 
mands are frequently justified. But 
more often they are founded on misin- 
formation or blind faith in certain oil 
qualities. At the present time, we're 
at the point where even the lubrication 
engineer often finds it tough to keep 
track of all the properties of all the oils. 

Operator's Problem. Recommenda- 
tions in instruction books and machine 
nameplates are generally confusing to 
the operator. One machine manufac- 
turer recommends oil by brand name, 
another by viscosity at either 100-, 130- 
or 210-F. You'll find a third lists by 
SAE grade, while a fourth specifies by 
AGMA number. If the operator tries 
on his own to reduce the number of 
lubricants, he runs into a snag inter- 
preting the various standards. On the 
other hand, if he follows the recom- 
mendation of each machine manufac- 
turer it means keeping just that many 
more lubricants on hand. 

Besides keeping track of many dif- 
ferent oils. there is an additional prob- 
lem of supplying a separate dispensing 
rig for each product. Also, there is the 
matter of making certain each oil is 
applied to the right machine at the 
proper time-interval. 

Our Solution. We realized that a sim- 
plified approach was needed for 90% 
of existing machinery. Our first step 
in that direction was to consult leading 
machinery manufacturers. Various 
mechanical units were classified, and 
the type and viscosity range of the 
required oils listed. It soon became ap 
parent that many machines could use 
the same oils. 

Armed with this information we 
started surveying plants to reduce the 
number of lubricants u-ed. In one 
large plant. 376 were required if the 
machinery manufacturer's recommenda- 
tions were taken literally. It turned out 
the job could be done well with but 15. 
In another plant, nine products sup- 
planted 99 already in use. In the course 
of a few vear~ many plants. large and 
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small, benefited by cutting operating 
costs and increasing operating efficiency. 

The lubrication chart, p. 86, shows 
the relationship between the various oil 
standards, in addition to the viscosity 
ranges accepted by leading machinery 
manufacturers. This connecting link 
alone does much to clear up miscon- 
ceptions about SAE grades, AGMA 
numbers and viscosity ranges for spe- 
cific applications. 

Studying the chart for a few moments 
shows that the various oil classifications 
are often related to each other. Remem- 
ber that this chart does not include all 
oils. But it does cover the more gen 
erally used large-volume items. Keep in 
mind the chart is based on average oils 
used in industry. Hence the Viscosity 
Index of 75. 

SAE scale and several of the heavier 
AGMA numbers would have to be ad- 
justed where specific oils, such as those 
of naphthenic derivation, are used. But 
little change would be required in the 
application ranges because of varied 
Viscosity Indexes. 

Putting Chart to Work. Its easy to 
use this chart. For example, a linc 
drawn horizontally through 300 Vis- 
cosity intersects SAE 20, AGMA 2 and 
a host of applications. This means that 
an oil of 300 seconds Viscosity is an 
SAE 20, an AGMA 2, and can be used 
on all the applications represented by 
the intersected blocks. The same pro- 
cedure is followed for any viscosity. Not 
only is the relationship between Vi- 
cosity, SAE and AGMA established but 
in insight is given on application- 

Note how the chart clears up rela- 
tionships even within a specific classi- 
fication. For example. an SAE 50 is 
also an SAE 90. An SAE 70 is also 
an SAE 140. Another interesting point 
is brought out by the bulk of applica- 
tions fitting between 150 and 600 sec- 
onds. This puts volume oils right in 
this range. 

But there still is confusion because 
of the differing standards describing 


petroleum products. They must be 
interpreted for industry by trained indi- 
viduals. This is one impediment to 
efficient simplification. 

Keep in mind that this chart doesn’t 
indicate quality. In a simplification 
program quality-oil selection is based 
on the needs of the most critical unit. 
For a 300-second oil it should be based 
on the steam turbine or the hydraulic 
system. After oil is selected on a qual- 
ity basis for the most critical unit, it is 
then used in the other not-so-critical 
machines. If there are machines that 
waste oil they should be segregated and, 
if possible, lubricated with inexpensive, 
general-purpose or red engine oil. 

Simple Economics. At first glance this 
system may appear impractical from a 
cost angle. You may come to that 
conclusion because certain units will 
be using oil superior to that normally 
required. After thinking it over, how- 
ever, you will notice that, while in a 
few instances oil costs have been in- 
creased, the number of lubricants has 
been greatly reduced. It’s this cut in 
the number of products that reduces 
storage, dispensing equipment and 
labor costs. Furthermore. it has de- 
creased confusion in lubricant applica- 
tion with resultant decrease in me- 
chanical failures and maintenance costs. 

An important angle on purchasing is 
that simplification makes it possible to 
buy oil at a lower price. For instance, 
when a number of small-volume oils are 
used, they are normally bought in light. 
iron barrels. When one oil replaces 
five, six or even more oils, the volume 
of the one item increases in proportion. 
It may then be possible to install a stor- 
age tank and buy by either tank-wagon 
or transport-truck deliveries. Lower 
cost of these delivery methods quickly 
pays for the storage tank, along with 
yielding actual savings. And when tank 
storage is used, the oil can be piped to 
the actual points of use. This alone 
means a saving in handling and labor 


costs, 
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double-suction volute centrifugal, and system heod curve 


of three centrifugal-pump designs—radial, mixed and axial 


flow. It shows effects of pump type on motor torque needed to 
start from rest and bring the pump up to operating speed 


PRorer Sevecrion of a power unit 
to drive a machine requires study of the 
machine’s starting characteristics. Be- 
cause centrifugal pumps are compara- 
tively easy to start, selecting their drives 
rarely causes worry. But when a pump 
is connected to long lines of limited 
capacity, motor and control selection 
sometimes require study of the unit’s 
starting-torque needs. 

Starting Time. Time needed to start 
and bring a load to speed depends on 
(1) margin of torque available to ac- 
celerate the load (2) mass or flywheel 
effect of rotating parts to be accelerated. 
Centrifugal pumps have a low flywheel 
effect and low starting-torque require- 
ments, so high-starting torque motors 
are not needed to drive these pumps. 

Theoretically, any torque no matter 
how small should start a centrifugal 
pump from rest. But this is not so 
because of friction of bearings and 
stuffing boxes. During shutdown of 
pumps with sleeve bearings, oil squeezes 
out from between the shaft and the 
bearings to put them in metal-to-metal 
contact. Also, when a pump stands idle 
the packing tends to grip the shaft, if 
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it is not lubricated by water from the 
seal. 

Static Friction Load. ‘To ‘overcome 
bearing and packing friction the re- 
quired breakaway torque depends on 
(1) design of pump bearings (2) type 
and condition of packing (3) tightness 
of packing gland (4) how long the 
pump has been shut down. But torque 
required to start a pump in operating 
condition is always less than 20°% of 
that needed to drive it under design 
conditions. 

Usually 15% is assumed for horizon- 
tal-shaft pumps with babbitted-bearings 
and 10% for antifriction-bearing pumps. 
A general rule cannot be given for how 
soon conditions causing break-away 
torque disappear after the pump begins 
to rotate. It is safe to assume that this 
torque decreases as speed increases 
from zero to 10 or 20% of rated value. 

Low Specific-Speed Pumps. Most cen- 
trifugal-pump applications involve rela- 
tively low specific-speed types, which 


*This article is based on a paper awarded first 


nt ractical Papers Group, submitted in 
the Sixth Annual Engineering Essay Contest of 
the Hydraulic Institute, New York, N Y. 


nrize 


ing-torque needs for three different starting conditions 


How Much Torque Is Needed to Start 


Here are results of a study* of starting-torque requirements 


are usually started against a closed 
valve. Fig. 1 shows the characteristics 
of such a pump. If it is operated against 
a closed valve, shutoff power at any 
speed is proportional to the ratio of the 
speeds cubed. The torque varies as the 
square of the speed ratio, curve A, 
Fig. 2. 

Break-Away Torque. In Fig. 2, break- 
away torque needed to overcome bear- 
ings and packing friction is assumed to 
be 15% of normal torque required to 
drive the pump, point D. It is also as- 
sumed that when the pump reaches a 
speed of 177 rpm, bearing and packing 
friction will have fallen to near zero 
and, consequently, the required torque 
has also decreased to a like value, point 
E. Beyond this point the required torque 
to drive the pump with closed discharge 
increases along curve A. 

Motor and pump operate at 1770 
rpm, a speed at which the pump re- 
quires about 43% of motor full-load 
torque, point F. Torque values obtained 
from curve A are those required to drive 
the pump with no excess for accelera- 
tion. 

Assume the pump is started on a 
system with 100-ft static head, Fig. 1. 
against a closed check valve with open 
gate valve. During starting the pump 
operates against shutoff until it reaches 
a speed where the shutoff head exceeds 
100 ft static, point 4. Here the check 
valve begins to open and flow starts 
through the pipe. To cause this flow. 
some excess head is required, but for 
starting-torque considerations it can be 
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Constant-speed characteristics of 870-rpm 16-in. medium 
specific-speed centrifugal pump with mixed-flow impeller 


Centrifugal Pumps? 


ignored. It can be assumed that during 
the rest of the starting cycle, pump 
capacity follows the system-head curve, 
Fig. 1. 

When starting the pump under condi- 
tions of Fig. 1, the required torque fol- 
lows along curve A, Fig. 2, to 1425 rpm, 
point G. Here the pump develops 100- 
ft head, which equals the static head on 
the system. As speed increases the 
pump delivers an increasing volume of 
water through the system until at full 
speed, the volume is 1400 gpm, where 
the system-head curve meets the head 
capacity curve, point B, Fig. 1. Curve 
B, Fig. 2, shows the torque required to 
drive the pump until it is delivering 
1400 gpm. 

System Friction Head. Assume thie 
pump is used on a system where the 
head is caused entirely by friction of 
water flowing through the pipe. Here 
the operating conditions are the same 
as in the previous problem, 1400 gpm 
and 129-ft total head. The pump is 
started against the quick-opening check 
valve with the gate valve open. Ignoring 
acceleration of the water column, flow 
would start immediately. For all prac- 
tical purposes, flow would be directly 
proportional to the speed ratio, head 
proportional to the square of the speed 
ratio, power to the speed ratio cubed 
and torque to the speed ratio squared. 
On this basis curve C, Fig. 2, shows the 
torque-speed relation. This curve meets 
curve B at H, the pump capacity under 
operating conditions. 

Medium Specific-Speed Pumps. It is 
POWER °* 
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feasible to establish approximate torque- 
speed curves for any centrifugal pump 
if its characteristics and method of start- 
ing are known. Take a medium specific- 
speed type pump that requires the same 
horsepower (50 hp) at shutoff as at 
point of maximum efficiency, points A 
and B, Fig. 3. Speed-torque curve for 
this pump will be practically the same 
whether it is started against a closed 
gate valve or a check valve. With the 
latter, it would make little difference if 
the system were all static, all friction. or 
part static and part friction. 

Fig. 4 shows pump torque plotted 
against speed. Curve A gives the torque 
required when starting against a closed 
gate valve, also when starting against 
a check valve on a system where the 
head of 25 ft at 6370 gpm is all friction. 
If the pump were operated against a 
system having a 25-ft static head, the 
torque-speed curve would be like B, Fig. 
4. For any system with combined fric- 
tion and static heads, the torque-speed 
curve would be some curve falling he 
tween curves A and B. 

Propeller Pumps. For low-head appl 
cations, the propeller-type pump is used 
extensively. It is a high specific-speed 
type with a mixed-flow or true axial 
flow impeller. Fig. 5 shows typical char- 
acteristics of one design with an axial 
flow impeller, having shutoff horsepower 
about 2.5 times that required at maxi- 
mum efficiency. 

Many of these punips, especially those 
over 9000 specific speed, have an un- 
stable portion in their head-capacity 


Torque curves of pump in Fig. 3. Curve A is for starting 
against closed discharge; 


B against 25-ft static head 


By ROY CARTER, Application Engineer 
Worthington Pump & Machinery Corporation 


When these units are used, 
maximum operating head should be be- 
low the unstable range. The pumps 
should either be installed on a siphon 
system or started against a check or 
flap valve. The pump, whose charac- 
teristics are given in Fig. 5, might be 
one of several controlled by float 
switches stopping all pumps when the 
suction level was pumped down to give 
16-ft static head with maximum dis- 
charge levels. The pumps would nor- 
mally be started at different water levels 
in the suction well. 

Starting the Pumps. Assume 
pump.is arranged to start when the 
suction level reaches 2 ft above mini 
mum. If discharge-water level is at a 
maximum that pump would start against 
a 14-fr static head. With such an in- 
stallation there are two possibilities: 
The pump might be empty above suc- 
tion-water level or, if the pump had 
been shut down for only a short time, 
it might be completely filled with water. 

\ssuming the latter. as the impeller 
starts. the pump would not deliver any 
water until after it reached a speed at 
the shutoff head the 
static head. The resulting torque curve 
would be as indicated in Fig. 6. 

Had the pump been empty above the 
suction-water level the impeller would 
have immediately begun to fill the col- 
umn pipe with water. Without a de- 
tailed study of the time necessary for 
the motor to reach various speeds, it 
would be difficult to predict the torque- 
speed curve of the pump. It would, 
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Constant-speed characteristic curves for 30-in.-discharge 
700-rpm high-specific-speed axial-flow propeller pump hav- 
ing a shutoff hp that is about 2.5 times the rated value full of 


however, have torque values below 
those in Fig. 6. Of all the centrifugal 
pumps, high-speed axial-flow designs. 
even when started against a check or 
flap valve, have the most adverse start- 
ing torque characteristics. But they 
offer no problem for the usual drive. 

Vertical Turbine Pumps. Usually ver- 
tical turbine pumps for deepwells and 
open-pit high-head installations have 
mixed-flow impellers and several stages. 
Some designs have shutoff horsepowers 
lower than rated capacity, while a few 
have shutoff horsepowers greater than 
required at rated capacity 

Many installations have cone 
valves that serve as a combined check 
and-gate valve. For practically all 
motor-driven pumps, the time required 
is very short for the motor to bring the 
unit to full speed after the shutoff head 
equals the head on the discharge side of 
the valve. Travel of the valve is so small 
during this interval that the starting of 
the unit is, in effect, the same as against 
a closed gate valve. 

This effect can occur with other slow- 
opening check valves. In such installa- 
tions, 


stop 


however, it is best practice to 
select and analyze the starting cycle as 
for an instantaneously opening check 
valve, with no inertia effect in the hy- 
draulic system. Systems that have pro- 
peller pumps should use quick-opening 
check or flap valves or have a siphon 
discharge. 

Torque Characteristics. Centrifugal 
pumps require a low torque to start from 
rest and the driving torque does not 
reach maximum until at full rated 
speed. Therefore, applications are sel 
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dom found where starting-torque char- 
acteristics of a centrifugal pump must 
be taken into account. These charac- 
teristics must be considered where: (1) 
size and length of the power line sup- 
plying the pump motor make a detailed 
study necessary to select the proper 
motor and control (2) synchronous mo- 
tors are to be used and the motor’s 
pull-in torque has to be compared with 
that required by the pump. 


The speed-torque curves of the 30-in. axial-flow propeller 
pump in Fig. 5 when it is started with the column pipe 
woter ogainst 


a check valve in the discharge line 


Starting torque of a synchronous mo- 
tor depends on a squirrel-cage winding 
in the pole faces. This winding is de- 
signed to bring the motor and its con- 
nected load up to about 95° rated 
-peed before closing the field-excitation 
switch, when the motor’s rotor pulls 
into step. So pull-in torque that a syn- 
chronous motor driving a pump must 
develop is that needed by the pump at 
95% speed. 


Exhaust Steam 


Our PLANT formerly generated power. 
During much of the year, surplus ex- 
haust steam went to waste. Our coffee 
urns, steam tables and other kitchen 
equipment were supplied 30-psi steam 
through a reducing valve. We also had 
a steam-driven vacuum pump, pulling 
condensate from our hot-water heaters. 
(As an experiment, I piped exhaust 
steam from this pump to the 30-psi line. 

We found the exhaust from the pump 
was only a little less than that required 
in the service lines, the balance coming 
through the reducing valve. Coal saved 
was nearly equal to that required to 
drive the pump. 

When we stopped generating power, 
we did not have surplus of exhaust 
steam, so we no longer saved coal by 
using the pump’s exhaust in service 
lines. But we continued doing so, be 


cause we found the exhaust helped 


Stops Corrosion 


to prevent Corrosion in these lines. Be- 
fore using pump exhaust in the serv- 
ice lines, we often had to renew sec- 
tions of the condensate return piping. 
Frequently, these sections were under 
low shelves where it was hard to work 
with a pipe wrench. 

When we used the pump exhaust in 
the lines, the slight amount of oil in the 
steam put a thin film on the inside of 
the pipes. In four years. since we made 
the change, we have not had to renew 
a piece of pipe. 

Our 2-psi heating-system return lines 
have never shown signs of corrosion. 
Apparently this is also because of the 
presence of oil, as the system receives 
the exhaust from other pumps. The 
separating action of our feedwater 
heater has prevented oil from getting in 
our boilers. 

Hot 
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Lime slurry made up of city water and hydrated lime serves 
as base material for application on boiler metal surfaces 


Slurry is mixed to a consistency that can pass through a 
commercial spray gun; then it is sprayed 


over the surface 


Can Slag Deposits Be Prevented? 


Back in January 1941, the Nar- 
ragansett Electric Co, Providence, R.1., 
put a 1215-psi 920-F 430,000-lb-per-hr 
steam generator on the line. Its first 
year of service produced no operating 
problems of any consequence. 

In the second vear, 
conditions in the superheater made a 
serious operating problem. Frequent 
hand lancing proved the only way to 
hold proper draft for normal load. Be- 
cause the superheater could never be 
thoroughly cleaned during operation, 
gas-pressure drop across it kept increas- 
ing. At last, regulation of final steam 
temperature with a damper 
control became an extemely difficult job. 

When the boiler came off the line for 
overhauling the superheater was me 
chanically cleaned. After two 
months back in operation, superheater 
fouling again proved serious and con- 
tinued to be for the remainder of the 
on-line boiler service. 


however, slag 


bypass 


about 


*Some Aspects as to the Cause and Prevention 
of Slag eposits on the Heating Surfaces of 
Vodern High Pressure Boilers, by EF F Walsh 
Superintendent of Power Stations, Narragansett 
Electric Co before the Spring Meeting, ASMI 
New London, Conn. May 3, 1949 
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Here’s a pro-and-con discussion on how slag forms, its pos- 


sible controls and preventive methods. It’s touched off by a 


report* on what one utility finds workable for boiler units 


This experience is in no way unique 
For the past eight years or so boilers 
going into service have been plagued by 
such an experience. For a period of 
time, when brand new, no slag accu- 
mulates on their surfaces. Then deposit- 
on superheater and economizer section 
appear and become more troublesome 
with time. 

As operating and total 
steam temperatures climb higher, still 
another type of scale or slag builds up 
in the cooler passes of the boiler. The 
accumulation can't be removed without 
pulling the boiler out of service. 

Slag Causes. What’s behind all the 
trouble? Engineers here and abroad 
(Power, May 1948, p 73) have studied 
the problem. Their findings indicate 
two rough slag-accumulation divisions: 


pressures 


(1) deposits attributed to melted ash 
confined mostly to the primary and sec- 
ondary furnaces where temperatures are 
above the melting point of ash (2) de- 
posits formed in the lower-temperature 
regions at temperatures below the fusion 
point. 

High-Temperature Slagging. divi- 
sion (1), ash-fusion point and the kind 
and quality of constituents in the ash 
largely determine the slag formation. 
If ash particles reach the sticky or 
agglomerate stage while in the furnace 
they tend, on impingement, to adhere to 
tube. These particles may or may not 
be completely burned or the ash com- 
pletely oxidized before deposition. 

This point is highly important. H F 
Johnston at the University of Ilinoi- 
reports agglomeration points of ferrous 


Th 14 
| 
| LIME-SLURRY SURFACE... ... REDUCES SLAG GROWTH | 
‘ i 
| 
4 
> 


Completed lime-sprayed boiler interior looks like above. 
Results at Narragansett Electric Co indicate slagfree year 


sulphide, FeS, at 860F; 
phide, FeS:, at 840 F; 


ferric disul- 
ferrous oxide, 


FeO, at 1065 F; calcium oxide, CaO, 


2100 F; a mixture of 92% ferric 
oxide, Fe:Os; and 80°, calcium oxide, 
CaO, 869 F. These points indicate, if 
pyrite is present in the original ash, 
it influences the agglomeration point 
of that ash until it is completely 
oxidized—in other words, until all 
sulphur in the ash burns to SO: or 
SOs, and the iron to FesOs. 

Johnston’s findings make it appar- 
ent that calcium oxide acts as a flux 
to lower the softening point of any 
possible Fe:Os:, CaO mixture. Sodium 
and potassium oxides may conceiv- 
ably act in the same way. 

Low-Temperature Deposits. But the 
superheater, economizer and air pre- 
heater are in a region where gas 
temperature is below the fusion tem- 
perature of the ash. Therefore, some 
chemical attack on the metal surface 
must be assumed to cause scale 
formation and produce the environ- 
ment for deposits in this low-temper- 
ature region. 

In looking for the cause it is natu- 
ral to try to correlate constituents in 
the original ash with those in the flue 
gas. So sulphur in the ash receives con- 
siderable attention. Let’s see what hap- 
pens to it. 

All the sulphur changes to sulphur 
dioxide, SOx, during combustion and 
to sulphur trioxide, SO:, if conditions 
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permit. Either SOz or SOs in the pres- 
ence of moisture is highly corrosive, 
SOs particularly so. Sulphuric acid then 
forms. Since the acid is hygroscopic it 
raises the dewpoint of the flue gas. And 
a corrosion cycle is under way. 

How can SOs change to SOs? Most 
observers feel a catalyst is present in 
the boiler metal that accelerates the 
oxidation of SO into SOs. Just what the 
catalyst is seems open to question. Some 
—Johnston of the University of Illinois, 
Rylands and Jenkinson of England, Ral- 
ston and Seaver, also of England, and 
others—believe ferric sulphate causes 
the action. Still others, principally Har- 
low of England, think ferric oxide acts 
as the catalyst. 

How does this explain the stalagmite- 
like growth of scale formations? 
Rylands and Jenkinson explain this by 
the presence of aluminum sulphate. 
They studied numerous slag formations 
and found certain common constituents 

free sulphuric acid, alumina in vari- 
ous forms, ferric and aluminum sul- 
phate. 

They reason that sulphuric acid de- 
velops first and settles on the tube sur- 
face. The acid raises the dewpoint of 
the flue gas, and flyash sticks to the 
tube. The concentrated acid attacks 
aluminum in the ash to form aluminum 
sulphate. Aluminum sulphate loses its 
water of crystallization and goes into 
an agglomerate state. Over-all result is 
to accelerate scale and slag formations 


When a unit comes off the line, water from a hot-process 
softener is sprayed over slag until the binder dissolves 


to a stalagmitelike growth pattern. 

Rylands and Jenkinson had observed 
a period of “immunity” with new boiler 
installations of six to twelve months. 
Harlow ran a number of tests on vari- 
ous surfaces to see how they reacted 
under simulated boiler-operating con- 
ditions. His conclusions were: 

1. A rusted surface is exceptionally 
active, whereas a clean or black oxidized 
surface is without effect until corrosion 
occurs. 

2. Small quantities of lime and soda 
have a temporary inhibiting effect; with 
soda it persists for an extended period. 
Protection is greater if applied to an 
initially cleaned surface. 

3. New boilers, unless rusted, do not 
exhibit any appreciable catalytic activ- 
ity. 

4. The compact black-oxide coating, 
which some tubes receive in the course 
of manufacture, appears to be highly 
protective, and endures for some time. 
But black oxidizing, merely by heating 
without the drawing process, has only a 
very temporary effect. 

5. Use of alloy steels does not avoid 
the catalytic effect. The greater resist- 
ance to corrosion by these steels as 
compared to mild steel may reduce 
catalytic effect over a long period but 
it has not been definitely established. 

Narragansett Experience. With these 
studies as a background Narragansett 
Electric Co decided at the 1946 annual 
boiler overhaul to put its slag deposits 
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SAMPLE ANALYSES OF 
SLAG ACCUMULATIONS 


TABLE | 


Silica, SiOz 

Iron and aluminum, FeOs, AlzOs 
Sulphate, SOs 

Calcium oxide, CaO 

Magnesium oxide, MgO 

Ignition loss 


28.2 


TABLE II 
Percent 


Silica, SiOz 19.8 
tron and aluminum, FezOs, Al2zOs 58.9 
Sulphate, SOs 6.1 
Calcium oxide, CaO 15 
Magnesium oxide, MgO 3.0 


Ignition loss Trace 


TABLE Ill 
Percent 


Silica, SiOz 0.9 
Iron and aluminum, FexOs, AlzOs 44.7 
Sulphate, SOs 55.6 


through tests. Accordingly, .nder the 
supervision of E F Wals!:, assistant 
supt of power plants, the company had 
them analyzed and found two distinct 
layers: (1) inner layer adjacent to the 
tubes resulting from pulverized fuel and 
oil firing (2) outer layer laid down 
during a period when oil was fired. 

Inner layer, Table I, was reddish, 
51.5% soluble in water with an initial 
deformation temperature of 1900 F. 
Outer layer, Table Il, consisted of a 
hard, black, crystalline material 17.10; 
soluble in water. Its initial deformation 
temperature was 2150 F. 

A sample of the deposit, Table III, in 
the gas flues between air preheaters 
and induced-draft fans also underwent 
analysis. After igniting the deposit to a 
red heat it burned red in color because 
of the high iron content. Upon cooling 
and standing at room temperature in a 
humid atmosphere it became pasty and 
very sticky. This was because of an- 
hydrous sulphuric acid in the deposit 
absorbing moisture. 

Since new boilers enjoyed an appar- 
ent immunity from slag troubles during 
the first year, why not protect the metal 
surfaces with some kind of coating? 
Laboratory experiments, above, had in- 
dicated lime acted as an_ inhibiting 
agent. So why not try it? 

Preventive Methods. During the an- 
nual 1947 overhaul the boiler gas sur- 
faces were thoroughly cleaned, and the 
method evolved, Fig. 1-3, by E F Walsh 
is essentially the one used today. Soft 
POWER 
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water from a hot-process softener, with 
a pH of not less than 11.0 and a PO. 
content of not than 10.0 ppm, 
sprays over the boiler surfaces. This 
spray period lasts for at least 8 hr. 
(When possible the spray is continued 
for longer periods because it makes the 
follow-up mechanical cleaning easier. 

Slag absorbs the spray water which, 
in turn, dissolves the binder and makes 
mechanical cleaning relatively easy. 
After all slag is removed down to the 
metal an alkaline water solution is ap- 
plied. This wash is extremely important. 
The job it performs is one of neutraliz- 
ing all acid in the pores of the metal. 

Induced-draft fans, air preheaters and 
duct work receive the same treatment. 

\ lime slurry, made up of a mixture 
of city water and hydrated lime, is pre- 
pared, Fig. 1. The mixture’s consistency 
is such that it can be passed through a 
commercial-paint spray gun, Fig. 2. And 
then all metal surfaces are thoroughly 
coated, Fig. 3. 

The first boiler treated this way went 
on the line for a year without any ap- 
preciable deposits building up. No slag 
difficulties develoned and no acid paste 
showeu up on duct work. 

In addition to this lime coating of 
metal surfaces, hydrated lime is added 
on the oal conveyor belt, 50 Ib to 400 
tons «) ‘val. To date there is no evidence 
that addition of lime to the 
produces any marked effect on slag 
formations. (See “Detroit Edison Ex- 
periments,” below.) 

Other Plants’ Experiences. What re- 
ports are there from other companies? 
J B Romer and R K Allen, Babcock & 
Wilcox Co, in discussing E F Walsh’s 
paper (see footnote on p 91), cited 
their experience with lime washing 
against only mechanical. cleaning of 
slag-encrusted superheaters. With me- 
chanical cleaning only, slag difficulties 
reappear within four to six weeks. 
Thorough washing, though, extends this 
slag-free period to three to 12 months. 

These men further reported that their 
experience indicated superheater slag- 
ging difficulties are not serious where 
steam temperature remains below 750 
F, or gas temperature below 1600 F. 
In view of this fact, they wide-space 
superheater tubes in temperature zones 
above 1600 F. They have evidence, as 
yet inconclusive, that this precaution 
should be carried to still lower temper- 
ature zones. 

On a 300,000-lb-per-hr 910-F 860-psi 
oil-fired unit, Romer and Allen found 
water lancing of superheater areas with 
hand lances or retractable soot blowers 
permitted continuous operation for sev 
eral months without change in draft loss 
or efficiency. They believe vanadium 
along with sulphur in the fuel oil causes 
most of the troublesome deposits. 


less 


coal 


Detroit Edison Experiments. Before 
Detroit Edison heard of the Narra- 
gansett Electric Co's experiments they 
had injected one bag of lime per hr 
directly over the fuel bed of a large 
single-ended underfeed stoker-fired boil- 
er with an extended grate surface of 
Oll sq ft. 

Draft losses proved so great after 21 
days’ operation that the unit had to be 
shut down and cleaned. Normally this 
boiler ran 30 to 40 days. 

Their next development, as reported 
by P Murphy, Jr, boiler-room engineer, 
was to clean all heating surface by 
washing with a solution of hot trisodium 
phosphate. The solution ran 640 ppm of 
trisodium phosphate; pH of 11.5; 
temperature, 170 F. This solution was 
sprayed over heating surfaces for 16 to 
32 hr, and the surfaces then tested for 
acidity. 

Results were excellent. But because 
Detroit did not get down to bare metal, 
except for about 25 to 309% of the sur- 
face, by the washing process alone, they 
went to sandblasting waterwall, boiler 
and as much of the superheater tubes as 
possible. The wash process followed this 
up to neutralize any acid condition 
present on the heating surfaces. 

After this preparation they limed all 
surfaces. Slagging of the superheater 
and build-up of deposits seemed re- 
tarded for four to five days. After that 
they accumulated at about the 
rate. 

Nature of Slag. W T Reid, supervisor, 
fuels research, Battelle Memorial In- 
stitute, expressed the feeling that the 
material, Table I, was definitely not 
coal-ash slag. The large amount of sul- 
phur present as sulphate, the small 
amount of silica, and the fact that more 
than half the deposit was water soluble 
show this material is quite unlike the 
original coal ash. 

If it is assumed that the roughly 
239 not accounted for in Table I is 
sodium and potassium oxides, the de- 
like found. in wastage 
Here loss of metal externally 
from the tube is the apparent source of 
iron compounds in the deposit. Reid 
felt it would be interesting to know 
if the superheater elements, Table 1, 
were gaged to determine if any thin- 
ning had occurred. 

Sulphur trioxide, Reid agreed, in the 
presence of alkalies is the agent re- 
sponsible for deposits melting below 
1800 F. But at least as far as the super- 
heater goes, he felt lime acted as a 
neutralizer rather than as a preventive 
of catalytic conversion of sulphur dio- 
xide to sulphur trioxide. 


usual 


posit is those 


areas.* 


* External Corrosion of Furnace W t ! 


Mu lubes 
History and Occurrence: W T Reid, R C Corey, 
$ J Cros Trav tt s of ASME, Vol 67, 1945 
pp 279-288 
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When introduction of nylon changed production techniques short-duration peaks. An accumulator permits meeting all de- 
at Hanes Hosiery Mills, steam demand increased, with high mands without installing excessive boiler capacity for peaks 


“= 


Accumulator, 6 ft in diameter by 24 ft, operates 50% full, holds 340 cu ft of 
water in storage under 45-psi pressure, can supply 35,000 lb per hr for 10 sec 


Accumulator Plus Controls 


Use of nylon yarn in hosiery 
adds to mill’s steam demand, 
causes heavy and short-lived 
peaks. Accumulator floats on 
the line, without a pressure- 
reducing valve for steam-flow 
control to process, permits 


solving problem economically 


By H K STREMMEL Jr 
Lockwood Greene Engineers, Inc. 


NORMALLY, BOILER CAPACITY de- 
pends on expected peak steam de- 
mand. But when that peak holds for 
only a few seconds out of every two 
minutes during plant working hours, 
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A change from hand firing to stokers, plus an extra boiler unit, brought steam 
capacity to 45,000 Ib per hr. With accumulator, this handles 72,000-lb peaks 


Evens Out Steam Peaks 


ordinary rules don’t hold. Faced with 
just such a problem, Hanes Hosiery 
Mills Co, Winston-Salem, N. C., with 
Lockwood Greene’ Engineers, Inc. 
solved it by putting in a closely con- 
trolled steam accumulator. Here's the 
way the problem developed and how 
the solution was worked out. 

An abrupt change in production 
methods came about when nylon yarn 
made its bow in the hosiery field. Ny- 
lon, a plastic, has to “set” in a con 
trolled atmosphere of heat and mois 
ture. Temperature must lie well above 
boiling point of water. This is known 
as preboarding. 

The Problem. Hanes engaged Lock- 
wood Greene in the late fall of 1913 
to design a building to house nylon 
preboarding machines. This included 
estimating future plant steam demand 
based on manufacture of nylon stock- 
ings and recommending the best way 
of meeting this demand. The pre- 
boarding process was then new and its 
requirements for steam not fully 
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known. Determining the steam demand 
of these machines thus formed the 
first and biggest part of the job. 

Preboarding Cycle. The preboarding 
machine is in essence an autoclave in 
which the nylon stockings are “cured” 
hy steam under controlled conditions of 
time, temperature and pressure. Oper- 
ating cycle consists of loading the ma- 
chine, turning on the steam, holding 
pressure and temperature conditions for 
the desired time, and then exhausting 
ind unloading the machine. 

Steam Demand. In the design of 
steam-distributing piping to the pre 
boarding machines, it is necessary to 
consider instantaneous steam demand, 
average steam flows, and the hourly 
steam use of the machines. The problem 
is further complicated by the fact that 
the machines may or may not be started 
tegether and the steam-distributing 
piping is low pressure. 

Average steam use for all the ma 
chines was 7200 |b per hr, based on test 
data. This is the boiler load. The in 


stantaneous flow that occurs the instant 
the steam valve is opened is figured out 
at the rate of 86,400 lb per hr if all 
machines are started together. Under 
this condition, the average line flow 
during the first 10 seconds is 72,000 Ib 
per hr. whereas the average line flow 
for the rest of the cycle is only 3900 lb 
per hr. 

Examining these figures critically, 
we can see that it’s inconceivable that 
all machines, with different opera- 
tors, could all get under way within 
one second even if started on a signal 
This means we can disregard the one- 
second instantaneous flow. The 10-sec 
average of 72,000 Ib per hr is more in 
line. 

At end of first evele, machines may 
be as much as 10-15 see apart. Except 
for morning and noon starting cycles. 
it is unlikely that more than half of 
the 40 will start within a 2-see period. 
In fact. it is more probable that no 
more than ten start as close together 
as two seconds. This brings maximum 
flow down to around 43,000 Tb per Jur 
and allows designing much more eco- 
nomical piping. All we need is a 
slightly longer cycle time for morning 
and noon startup periods. 

Supply Pressure. When machines 
were tested for steam consumption, 
various line pressures were tried. 
About 35 psig gave satisfactory cyeles. 
Thus line pressure was set at 40-45 
psig, allowing 5-10 psig pressure drop 
at maximum flow. Higher pressure 
could be used but it would mean addi- 
tional safety valves to protect machines 

For the chosen machine layout. with 
‘ limiting pressure drop of one psi 
per 100 ft, pipe size figured to 6 in. 
for 40 psig. With higher pressure, 4- 
in. pipe could be used. with increased 
pressure drop. Since difference in cost 
would be small. 6-in. pipe was consid 
ered more desirable with lower operat- 
ing pressure. 

Steam-Flow Control. Now Jet's turn 
to another problem—steam-flow and 
pressure control. How does one con. 
trol an instantaneous flow of 72,000 Ib 
per hr, a normal maximum of 40- 
50.000 and an average of 7200, and 
still have a dead-end shutoff when 
machines stop? 

Let’s consider an 8-in. single-seated 
reducing valve. That would pass the 
instantaneous flow of 72,000 Ib per hr. 
reducing from 130 at mains to 45 psig 
for machines. But severe service under 
wide load range would wiredraw the 
seat. With leakage of only 3°, there 
would be a flow of about 2000 lb per 
hr. This would cause distribution pip- 
ing pressure to vary from 40 to 130 
psig every cycle. A number of smaller 
valves might prove better but total 
capacity would be the same and even 
1% leakage would be excessive. Pres- 
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sure-reducing valves thus do not seem 
the answer for this condition. 

Another possibility lies in lowering 
boiler pressure to 40-50 psig. Pipe 
sizes would have to be increased from 
boiler to preboarding room and per- 
haps to other parts of the plant. The 
owners also decided that 80 psi was 
minimum allowable dyehouse pressure. 

Accumulator Chosen. Best solution 
seemed to be an accumulator. Space 
was available in an areaway just out- 
side the conditioning room, about 50 
ft from the preboarding room. 

Most accumulators store as much 
energy as possible when boiler demand 
is low and release it when steam de- 
mand is high. Thus, usual accumula- 
tor operates 90° full at boiler pres- 
sure when fully charged. 

The Ruths accumulator at Hanes 
Hosiery, designed and built by Foster 
Wheeler Corp, Fig. 3, differs markedly 
from the usual. The accumulator floats 
on the line. No pressure-reducing 
valve controls steam flow from accum- 
ulator to process. As the machines 
draw steam and cause a pressure drop, 
water in accumulator flashes, releasing 
additional steam to process. Boilers 
feed 130-psig steam to the accumulator 
at an essentially constant rate which 
approaches average steam demand. 
Accumulator will release steam at any 
rate of flow up to maximum demand. 

Accumulator Design. Two consider- 
ations govern accumulator design: (1) 
water volume must be enough to store 
needed steam between pressure limits, 
and (2) surface area must be enough 
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Chart above shows steam pressure on the lines running 
from the accumulator to all nylon preboarding machines. 


to release steam without too much 


priming. 

Pressure can vary from 35 to 45 
psig, so we have a 10-psi drop avail- 
able. Enthalpy difference in saturated 
water at- these pressures runs 12 Btu 
per lb. Steam at the average pressure 
of 40 psig contains 1175.8 Btu per Jb. 
Thus it takes 1175.8/12, or 98 Jb of 
water at 45 psig, to make one Jb of 
steam between the limits of 35 and 45 
psig. 

Maximum demand occurs when all 
machines must reach operating pres- 
sure within 15 sec. For this demand 
240 Ib of steam is needed. If reducing 
valve is passing 7200 lb per hr (2 Ib 
per sec), it will supply 30 Ib in 15 
sec. Thus, accumulator must store 
the difference, 240 — 30, or 210 Ib. 
Since it takes 98 lb water to 
make one lb of steam, we need 98 x 
210, or 20,600, Ib of water at 45 psig 
saturated. This is about 350 cu ft of 
water. 

Steam Release. Conservative figur- 
ing allows 1800 cu ft of steam released 
pee sq ft of surface area per hr. Thus, 
210 Ib at 40 psig would need 1630x 
3600/15x1800, or 216 sq ft. But velocity 
of steam leaving water surface is only 
0.5 ft per sec. For an accumulator, this 
can be stepped up to one ft per sec 
cutting surface area needed to 108 sq ft. 

A vessel 6 ft in diameter and 24 ft 
long, operating 50% full, would give 
about 340 cu ft of storage space and 
144 sq ft of surface. This seemed like 
a good compromise and the vessel was 
ordered on this basis. It is designed 


Chart on the right pictures the fluctuating steam demand 
whose sudden swings in load are taken by the accumulator 


for 150-psig operation, with safeties 
set at 140. Thus accumulator can be 
operated at boiler pressure if pre- 
boarding process should ever change, 
or if some other service is desired. 

Accumulator Control. To avoid 
problems growing out of the human 
element, an automatic control was se- 
lected, requiring only a_ preliminary 
steam-flow-rate setting. This system 
maintains: (1) constant flow rate from 
boilers to process (2) process-steam 
pressure within limits for best opera- 
tion, and (3) maximum process-steam 
pressure below machine design pres- 
sure. 

Fig. 5 shows the 2-element Bailey 
Meter Co control scheme. Steam- 
pressure and flow controllers are cali- 
brated to produce a_ predetermined 
steam-flow rate for any given average 
accumulator pressure. Average pres- 
sure indicates how near steam flow is 
to process use. Maximum and mini- 
mum pressures depend on whether pre- 
boarding machines are in synchronism, 

Steam-flow controller and pressure 
controller connect through a differen- 
tial standatrol relay, an averaging re- 
lay and a_ hand-automatic selector 
valve to the flow-control valve. 

Bleed valve and air volume chamber 
between pressure controller and dif- 
ferential standatrol relay average out 
accumulator-cycle pressure fluctua- 
tions. With flow-controller air-loading 
pressure matched against pressure- 
controller volume-chamber air-loading 
pressure, a relatively constant rate of 
flow from boilers to process results. 
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130 psi from boilers 


Selector valve° 


Control system has been designed to maintain nearly con- 
stant steam flow from boiler; stable pressure for process 


The limiting standatro] relay meas- 
ures actual accumulator pressure. 
When it reaches a preset value, limit- 
ing relay acts through averaging relay 
to shut flow-control valve. This pre- 
vents process pressure exceeding per- 
missible machine pressure. 

A control panel in the preboarding 
room permits the foreman to set the 
standard pens of the two controllers 
at (1) desired steam flow for number 
of machines scheduled (2) required 
average accumulator pressure. 

Accumulator Performance. ‘The ac- 
cumulator was put on the line in April 
1948. All preboarding machines had 
been operating on a 4+in. reducing 
valve with pressure to the machines 
fluctuating from 25 to 40 psig. It had 
been found necessary to stagger ma- 
chine operation as much as possible to 
prevent wider swings than this. With 
accumulator in parallel with reducing 
valve, all apparent pressure fluctua- 
tions ceased. Reducing station was 
then shut off and accumulator pressure 
varied between 41 and 42 psig. 

The lunch hour had been staggered 
and machines were started up a few 
at a time after lunch to prevent exces- 
sive pressure swings on the reducing 
valve. As a test, we decided to start 
ten machines in synchronism at 12:15 
pm and, if successful, 20 machines at 
12:30 pm. On the first test, accumula- 
tor pressure dropped from the shutoff 
point, 48 psig, to 42 psig, normal pres- 
sure. On the second test, accumulator 
pressure dropped to 36 psig in about 
15 sec. This change of 6 psi repre- 
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sented an accumulator discharge of 
145 lb of steam. Adding the flow 
through the control valve, about 12 lb, 
this is an average line flow of 38,000 
Ib per hr. Water-level fluctuation in 
this last test indicated we were ap- 
proaching the discharge limit but there 
was no apparent carryover of water 
into the steam line. 

The accumulator has now seen over 
a year’s service, without operating dif- 
ficulties and with minimum attention 
and maintenance. Staggered operations 
have been cut out. 

Plant Changes. To meet steam 
needs of additional dyeing capacity 
and ventilation, plus the preboarding 
machines, installation of forced-draft 


New pump room has condensate surge tank, booster 
pumps, 5-psi deaeruting feedwater heater, and feed pumps 


stokers on three existing 
1500-sq-ft hrt boilers was recommend- 
ed. When plant steam-demand figures 
were revised on the basis of final de- 
sign of the preboarding installation, a 
fourth hrt boiler was recommended. 
At 150°% rating, the four hrt’s would 
carry the estimated peak of 45,000 Ib 
per hr. During normal operation, one 
boiler would serve as a spare. 

Room was made for the additional 
boiler by moving feedwater equipment 
out of the boiler house. A pump room 
was built on the other side of the wall, 
Fig. 6. Into it went a 
condensate surge tank, booster pumps, 
a 5-psi deaerating heater and centrifu- 
gal feed pumps 
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Low-Cost Producer Gas From Bituminous Coal 


B® SINCE OIL AND GAS quantities are limited, compared with coal, many industries 
in addition to the coal industry look to fundamental research to uncover coal as a 


gas and oil source. 


Even today in what is felt to be an undeveloped stage the conventional gas pro- 
ducer is still the cheapest way of converting coal to a gaseous fuel. Right now 
the gas produced cannot compete with natural gas, as an example, although some 


areas might find it valuable as a standby. 


Gas producer of today has little output for its size and cost. It requires selected 
coals; then gives out a raw gas containing tars and solids. They might be acccept- 
able for a luminous flame but they are nuisances in internal combustion engines. 

Bituminous Coal Research, with Battelle Memorial Institute, Diesel Engine 
Mfrs Assn, and Glass Containers Mfrs Institute, has begun research. 


John Mitchell, Director of Research, Eastern Gas & Fuel 
York, Oct 
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- ----Power producing section - ------------ 
Turbine wheel first stoge 
Noavzle box first stage 


Nozzle box second stage 
Wheel second stoge 


Exhous? stock 


Reduction gear 


Exhoust stack 


° Scale in inches 42 


First-stage single-wheel turbine drives single-stage centrifugal compressor sup- 


plying air to two can-type combustors 


Second-stage turbine drives the load 


160-Hp Gas-Turbine Uni 
Will Do Many Chores 


Here’s predicted performance and application of small 
gas turbine that develops 160 hp with 1500-F inlet gas. 
Compactness, portability, light weight make the engine 


versatile over-all performer for power-generation jobs 


By J C ANDERSON, Boeing Airplane Co 


& As pakr oF a general research pro- 
gram the Boeing Airplane Co built and 
tested two small gas turbines in early 
1947. They are in the 150- to 200-hp 
capacity range. The 500 is a jet engine, 
and the 502 a shaft engine. Since 1947 
the Bureau of Ships, U. S. Navy, has 
guided the development of the 502. 
This model, rated at 160 hp with 
1500-F inlet gas to turbine, weighs 200 
Ib. Laboratory testing to date indicates 
the engine will soon compete with other 
prime movers from the reliability and 
service-life aspects. Simultaneously with 
continued developing and application 
testing, Boeing is attacking the mani- 
fold problems of manufacture and dis- 
tribution that must be solved before 
placing the engine on the market. 


Some of the most promising applica- 
tions occur in the industrial field where 
portability, low volume and quick start- 
ing are needed. 

The Unit. A gas-producer section and 
a power-output section, Fig. 1, make 
up the gas-turbine unit (see Power, 
April 1949, p 117). The gas producer 
(equivalent to a boiler) is actually the 
Model 500 jet engine. It consists of a 
single-stage centrifugal compressor, two 
can-type burners, an axial-flow turbine 
wheel, accessory-drive gearbox, oil 
pump and oil sump. 

The impeller develops a 3:1 com- 
pression ratio with a mass flow of 3.2 Jb 
per sec at a rated speed of 36,000 rpm. 
Compressed air flows to the burners 


through tangential outlets with 
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Maximum thermal efficiency occurs 
at max output with 1500-F inlet gas 
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Both capacity and thermal efficiency 
decrease with rising air temperature 


vaned elbows. Fuel mixes with the air 
in the burner and ignites. The hot pre-- 
surized gas then flows through a nozzle 
box and the first-stage wheel. This wheel 
absorbs enough energy from the gas to 
drive the impeller mounted on the same 
shaft. A spur gear keyed to this shaft 
drives the oil pump in the bottom of the 
zas-producer housing and the accessory- 
drive gearbox on top of the housing. 

The gearbox has three 
drive pads for (1) fuel pump and govy- 
ernor (2) starter-generator (3) tachom 
eter. The oil pump is a combination 
pressure-scavenge gear pump. All 
bearings are pressure lubricated, and 
the oil system is an integral wet-sump 
-vstem. 


accessory 


At rated speed the gas producer de 
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1000 2000 

Output shoft rpm 
Torque developed by gas-turbine unit 
reaches maximum at zero load speed 


Gas producer speed,! 00Orpm 


100% overlood- 5 sec limit 
ib per 


Rated oulput 
50% overload-5 min 
Fuei flow, 


Amperes 
™ 
oO 


fs) 100 150 
Output kva 


When driving alternators load speed 
stays constant, producer speed varies 


velops 165-lb thrust and 225 gas hp. 
To convert this to shaft hp the ga- 
flows through a second nozzle box and 
a second single-stage wheel that drive- 
the output shaft. This combination 
makes up the Model 502 engine. At 
rated gas-producer speed of 36,000 rpm 
the output turbine turns at 22,500 rpm. 
and through a 9:1 reducing gear turn- 
the load shaft at 2500 rpm to develop 
160 hp continuously. 

Fig. 2, 3 and 4 show power, torque 
and specific fuel consumption perform- 
ance for the complete unit. 

Starting. Three starting systems have 
been successfully used (1) air (2) elec- 
tric (3) cartridge. Starting cycle takes 
ihout 10 sec. The starter developing 
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Disassembled parts 
thot contribute to 


about 114 hp accelerates the gas pro- 
ducer from zero to about 5000 rpm 
when ignition takes place. After igni- 
tion the starter continues to accelerate 
the shaft till idling speed of 10,000 rpm. 
The gas producer can then reach full 
rated speed of 36,000 rpm in 2% sec. 

For air starting, the compressed air 
flows through the first turbine wheel 
from a nozzle mounted in the first-stage 
nozzle box. About 30 cu ft of free air 
is used per start. 

Electric starting energy comes from a 
12- or 24-v starter-generator. It has a 
}0-amp generating capacity. Because of 
the free-wheeling characteristic the gas- 
turbine unit can be started while it is 
connected to the load. 

Cold Weather. Most of the starter 
energy goes to bring the compressor up 
to speed. The slight friction to overcome 
is that of the two bearings on the gas- 
producer rotor and the accessory bear- 
ings. This causes starter-power require- 
ments to remain comparatively constant 
even in sub-zero weather. 

During starts the power-output whieel 
remains stationary, absotbing no energy. 
In cold weather the exhaust gas can he 
used to warm up the power output sec- 
tion quickly. In sub-zero weather the 
unit is expected to be started, warmed 
up and have its fuel feed opened up to 
rated power in 60 sec, 

Fig. 5 shows the effect of ambient 
temperature on power and specific fuel 
consumption. As temperature decreases, 
thermal efficiency and output increases. 
Exhaust heat of about 2,500,000 Btu per 
hr can be used for space heating or 
to warm equipment during cold weather. 

Tropical Operation. Decreasing ther- 


of complete gas-turbine unit show relatively few elements 
its light weight and portability. 


Note small rotor wheels 


mal efficiency with increasing tempera- 
ture is offset by the fact that the unit is 
easy to ceol. Oil-heat rejection equals 
about 200 Btu per min. In some units 
an oil cooler will be needed. Other than 
this, normal air circulation around the 
engine can handle its cooling. Neither 
water nor a forced-draft air-cooling sys- 
tem is needed. 

Fuel. Unit operates equally well on 
low-octane or high-octane gasoline, 
diesel oil and kerosene. With little addi- 
tional development it can be made to 
operate on gas and bunker-C oil, as well. 

Thermal efficiency compared to other 
prime movers is low. In some applica- 
tions it is possible to increase thermal 
efficiency with regenerators and com- 
pression intercooling. This complicates 
the engine and increases weight and 
bulk. The most promising approach to 
increased efficiency without complexity 
is by raising the turbine and the com- 
pressor adiabatic efficiencies. This is 
a long and arduous research job. In 
the meantime there are applications 
where the disadvantage of low thermal 
efficiency is offset by the engine advan- 
tages, 

Advantages. Constant rotary motion 
and continuous energy flow contribute 
to practical elimination of any serious 
vibration. 

Light weight and small volume sim- 
plify installation and removal. Power 
producing and power-output section ean 
be disconnected by removing a chevron 
clamp. This permits one man to remove 
and install the engine without the aid of 
hoisting equipment. In a recent demon 
stration the engine was completely dis 
assembled for inspection and then re- 
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% 400 800 !200 1600 2000 2400 2800 
Woter pumped, gpm 
Pump-performance curves show flexi- 
bility of gas-turbine drive, Fig. 11. 
Pump can produce any combination of 
head and flow without any throttling 
losses by running at optimum efficiency 


assembled. One man did this work in 
six hours. Total weight of the tools 
used was 14 pounds. No hoisting equip- 
ment or jacks were needed. 

Torque. As the gas-producer and 
power-output sections are not mechani- 
cally connected the engine has a torque 
characteristic similar to a steam turbine 
or torque converter. The gas producer 
can be operated at rated speed even 
though the output section stalls. Under 
this condition output-shaft torque is 
twice rated torque. Note the sloping 
curve in Fig. 3, also the flatness of the 
hp curves, Fig. 2, between 2000 and 
3000 output-shaft rpm. 

Transmission. In many applications 
the 2:1 torque ratio is enough. Where 
a reverse gear and additional forward- 
speed torque is needed, the present re- 
duction gear can be replaced by a com- 
bination transmission and reducing gear. 

Since there is no torsional vibration 
and the cushioning effect of the gaseous 
power transmission absorbs shocks, the 
transmission can be kept within reason 
able weight and volume. Preliminary 
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Gas turbine driving 30-psig centrifugal compressor can be used for ventilation 
and conveying services requiring a large continuous supply of low-pressure air 


= 


152 0" 


1 To supply 120-psig compressed air, gas turbine and centrifugal compressor can 
be mounted on top of receiver holding a one-minute supply of compressed air 


indicate such a_ transmission 
would increase engine weight 100 Ib 
and engine length 10 in. 

Simplicity. While every operator 
realizes importance of engine simplicity 
it is difficult to evaluate. Fig. 7 shows 
all engine elements laid out for assem- 
bly, demonstrating relatively few parts. 
This will have important effects on (1) 
production costs (2) maintenance needs 
(3) parts stock (4) shipment of parts 
(5) installation ease. Comparison of 
weight and volume for different engine 
types for the same 160-hp capacity fol- 
lows: 


layouts 


Type Weight, lb 


200 


Vol, cu 
Gas turbine 


Aviation ) 
> 395 
gasoline 
Industrial, 
automotive » 1810 


gasoline 


High-speed) 
diesel ( 


Applications 

Application tests now under way will 
be backed up by concurrent develop- 
ment and laboratory work. Most suit- 
able application of the 502 will be to 
power portable heaters, generators, 
pumps and compressors. One of the 
major problems will be the development 
of suitable driven equipment. For the 
most part, available equipment is too 
bulky and heavy. Boeing has done 
some preliminary design work on Jight- 
weight, compact equipment showing 
favorable development possibilities. It 
is hoped present manufacturers will be 
interested in developing the needed 
types as Boeing does not wish to enter 
these fields unless necessary. 

The following illustrations aim at a 
design objective for equipment that ean 
be quickly disassembled and assembled. 
is adaptable to air transportation and 
can be carried into inaccessible places 
by hand. This equipment is also suited 
to automatic-starting emergency equip- 
ment used for relatively short periods of 
time while the main power-supply equip- 
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Gas turbine can be arranged in number of ways to drive 
alternators at constant speed, here are two 80 kva units 


This water pumping unit can deliver 2175 gpm against a 
head of 240 ft with turbine driving the pump at 2500 rpm 4 
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| By removing the power-turbine element and using the gas 1 
producer only a portable equipment heater can be made 


ment is out of service for maintenance. 

Generator Drive. Fig. 12 shows the 
gas turbine driving two 400-cycle 40- 
kva alternators at a speed of 6000 rpm. 
Fig. 6 shows the over-all performance. 
The rated output of 80 kva is reached 
at a gas-producer speed of 32,000 rpm 
with a total fuel flow of 131 Ib per hr. 
A 100% overload capacity can be de- 
veloped at maximum turbine rotor 
speed. Weight of complete unit is esti- 
mated at 494 Ib. 

Air Compressors. Fig. 9 and 10 show 
two air compressors ‘using the gas- 
turbine drive. The 30-psig unit, Fig. 9, 
can be used for ventilation and convey- 
ing services needing a large amount of 
low-pressure air. It can produce about 
1390-cfm free air al a compressor speed 
of 46,200 rpm, corresponding to a gas- 
producer speed of 36,000 rpm. The 
total unit with compressor and frame 
weighs about 375 lb. 

The 120-psig compressor unit, Fig. 
10, can be used where an intermittent 
h-p air flow is needed, as with pneumatic 
It can preduce about 535 cfm 


tools. 
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free air at a compressor speed of 69,300 
rpm corresponding to gas-producer 
speed of 36,000 rpm. Total unit with 
receiver weighs about 742 Jb. 

Receiver size appears to be out of 
proportion to the engine, but recom- 
mended standard of providing a volume 
equal to that pumped in one minute by 
the compressor was followed. Existing 
commercial compressors with equivalent 
capacity provide a receiver about one 
tenth the volume. It appears reasonable 
to assume receiver capacity can be re- 
duced with concurrent 
weight and space. 

Water Pump. Fig. 11 shows the 
Model 502 driving a water pump. This 
unit can deliver 2175 gpm against a 
head of 240 ft with a pump speed of 
2500 rpm, as shown by the performance 
curves, Fig. 8. With an estimated weight 
of 385 Ib the unit is suited for portable 
fire-fighting equipment or for emergency 
water supply. Variable-speed operation 
helps low-load operating economy. 

Heaters. Fig. 13 a simple 
portable heater unit adapted from the 


reduction in 


shows 


For space heating applications the gas-producer elernent 
and secondary burner supply heat as needed to exchanger 


gas-producer section of the gas-turbine 
unit. It uses the jet 
jector to supply large quantities of air 
for rapid heating of mobile equipment. 
Heat output equals 3,600,000 Btu per 
hr at an outside air temperature of 
80 F. The unit weighs 250 lb. The 
hot-air discharge from this heater con- 
tains about 0.9% CO, and 0.2% CO 
when operating at -65 F with 95% 
combustion efficiency. 

Fig. 14 gas-producer 
adapted for supplying large quantities 
of energy for space heating. Many ar- 
rangements are possible and almost any 
capacity can be built. The unit has a 
ventilating blower, 


energy in an in- 


shows the 


burners 
and heat exchanger to provide heated 
fresh air. Using the secondary burners 
an output of 4,650,000 Btu per hr can 
be developed with -80 F outside air 
when delivering 15 lb air per sec at an 
outlet temperature of 280 F. Without 
the auxiliary burners the output drops 
to 1,250,000 Btu per hr under similar 
operating conditions, 
100 Ib 


secondary 


Total unit weighs 
about 
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Looking far ahead from the 
middle of the twentieth cen- 
tury, Westinghouse engineers 
foresee 300,000-kw turbines 
operating at 3200 psi, 1200 F, 
far bigger generators, enclosed 
foolproof motors with built-in 
starters. Many other power- 
field advances will also give 
better service at lower cost. 
Read this high-spot summary 
of predictions to learn . . . 


in 1948 Charles A Scarlott, 
editor of the Westinghouse Engineer. 
conceived the idea that the midpoint of 
this century was a logical time to pause 
and consider engineering progress. 
From this idea grew an all-day session 
in East Pittsburgh, in early November 
1949, at which Westinghouse technical 
authorities presented survey papers that 
are appearing in complete form in the 
January number of the Westinghouse 
Engineer. 

These surveys covered past, present 
and future, but our present summary 
considers only the future, the part that 
will be of greatest interest to the readers 
of Power. 

So here, much briefed and in our own 
language, are high-spot predictions 
from this memorable gathering—pre- 
dictions dealing specifically with tur- 
bines, generators and motors. Readers 
interested in further details (par- 
ticularly the history and present status) 
and in the surveys of switchgear, trans- 
formers, lighting, electronics and _re- 
search should study the complete papers 
in the January 1950 number of the 
Westinghouse Engineer. 

And for Power’s own editorial com- 
ments turn to the editorial on page 73 
of this number. Briefly. we find no point 
of disagreement with the Westinghouse 
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EITH, with Westinghouse a quarter century and now vice-president in 


charge of all engineering, presided at the Mid-Century Review and Forecast Forum 


What the Future Holds in 


predictions, but stress the growing 
willingness of designers and operators 
to pay,more for equipment that will 
reduce costly maintenance. 


TURBINE FUTURE 


D W R MORGAN 
Vice-President, South Philadelphia Works 


After some pause at the present 
1050-F level for central-station throttle 
steam, the economics of rising fuel and 
labor costs will bring us to 1100 F. 
Perhaps the next step to 1150 F will 
follow soon, but this will require better 
materials than are now at hand. 

How Big? Turbine-generators of 150.- 
000 to 200.000 kw may be in demand 
soon. In a few years we can build 
single-shaft 3600-rpm units up toe 150.- 
000 kw. At 1800 rpm, a single-shaft 
600,000-kw unit would be technically 
possible, if needed. However. using 
known designs, materials and near- 
future steam conditions, turbines larger 
than 150,000 kw would be cross-com- 
pounded to obtain the advantages (for 
the higher steam conditions) of 3600 
rpm, and the ability of the 1800-rpm 
construction to handle the accompany- 
ing tremendous volume of exhaust 


steam 


Standards. The present top limit of 
turbine standardization, 60,000 kw, i- 
too small for the larger systems. In the 
light of recent developments, stand- 
ardization of a 90.000-kw machine is 
indicated, and preliminary considera- 
tion might be given to a 135,000-kw. 
standard. 

If intensive research provides suitable 
materials, and if the economic situation 
justifies maximum thermal efficiency 
regardless of machine costs, we may 
some day build turbines for steam at 
1200 F and the critical pressure of 
3206 psia. These would produce about 
8% more kilowatt hours per ton of coal 
than our 1050-F 2000-psi units. 

The high-pressure end of such a 
superturbine would be the critical end. 
Steam might be brought to the first- 
stage wheels through a series of small 
inlet pipes feeding nozzle chambers. 
separately cast of some now unknown 
metal capable of withstanding such 
high pressure at high temperature. 
Forged parts would be out of the ques- 
tion because operating temperatures 
would already be on the heels of forg- 
ing temperatures. Instead of one large 
diameter first stage. several small wheels 
might run in parallel at speeds two or 
three times 3600 rpm, geared to the 


main high-pressure element. These 
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MORGAN: 3200-psi 1200-F compound 
steam turbines in sizes up to 300,000 kw 


LAFFOON: 1800-rpm generators rated 
up to 350,000 kva, improved insulation 


LUDWIG: Wide use of compact totally 
enclosed motors that are ‘‘foolproof”’ 


Turbines, Generators and Motors 


small wheels, using alloys developed 
for gas turbines, or some improved aus- 
tenitic material, could expand the steam 
from the 3200 psi down to 1800 psi or 
even lower, where it could be handled 
by more conventional constructions. 

An alternate method would be to 
build high-pressure turbine stages in 
a separate, compact, turbine element 
directly coupled in tandem to the main- 
unit shaft. 

For the 3200-psi turbine to retain the 
mass-flow relations of the high-pressure 
stages, the rating should be at least 
240,000 kw, possibly more. This is 
desirable for leakage control and good 
experience. 

For these extremes of 1200 F and 
3200 psi, the exhaust end would not 
likely interfere with building a 240.- 
000-kw unit, even at 3600 rpm. Exist- 
ing exhaust blades arranged for quad- 
ruple flow could handle the steam for a 
240,000-kw turbine at the assumed 
inlet conditions. Furthermore, we can 
ultimately look for exhaust blades even 
longer than the present 23 in. Assuming 
these longer blades would provide a 
25% increase in exhaust annulus. a 
high-speed turbine with quadruple- 
exhaust flow could then be built for a 
maximum output of 300,000 kw 

Half a Million Kw. If turbines larger 
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than 300,000 kw become economically 
justifiable, the most obvious way te 
obtain both sufficient exhaust annulu- 
and generator capacity is to go to cross 
compounding with an 1800-rpm_ low- 
pressure element, whereupon a turbine 
delivering a half-million kw would be- 
come possible. Conceivably, then, such 
a gigantic unit, for 1200 F, 3200 psi, 
might be a cross-compound machine 
with multiple-flow low-pressure section, 
and a high-pressure element of the 
multicylinder type, where the first 
stage in tandem is geared to this 3600- 
rpm element. 


AC GENERATORS 


C M LAFFOON 
Manager, Ac Generator Engineering Dept 


There is need to reduce capital co-t- 
of building and auxiliary equipment 
and to increase the kilowatt-hours pro- 
duced per manhour of operating labor. 
The rapid increase in capacity of in- 
dividual generating systems, and the 
heavy power interchange connections 
between adjacent systems, already 
justifies generators of 200,000- to 225.- 
000 kva maximum rating. This size is 
possible with single-unit 3600-rpm_ hy 
drogen-cooled generators at present-day 


construction, operating at 30-psig gas 
pressure. 

Generators of 250,000, 350,000 Kva. 
With reasonable improvement in the 
physical characteristics of alloy forg- 
ings, and somewhat better rotor ventila- 
tion and insulating materials, i- 
anticipated that 3600-rpm 250,000-kva 
single-shaft generator units can be built 
as soon as needed. On the basis of the 
design conditions,  single-unit 
1800-rpm generators can now be built 
for ratings of 350,000 kva, and perhaps 
more, 

Judging by forward-looking programs 
now under way and contemplated, the 
vreatest possibilities for still larger in- 
creases in ratings can be expected from 
insulating materials, improved 
methods of ventilation, and the use of 
new cooling media. 

Better Insulation. insula- 
tion of the future will be very different 
from that used today. Many 
thetic insulating materials, as yet un- 
tried in windings, offer prospects for 
considerable improvement. Higher in- 
trinsic dielectric strength and more 
uniformity will permit insulations to be 
worked at much higher voltage stress. 

They will allow building machines of 
even higher operating voltages and will 
leave more room for copper on lower- 
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voltage machines. Greatly improved 
heat conductivity will further reduce the 
temperature gradient through the in- 
sulation. The copper can then carry 
more current without overheating. Thin- 
ner insulation means the heat can be 
removed more easily, with less ventila- 
tion. 

This sets off a chain of economies: 
smaller machines, lighter foundations, 
smaller buildings and reduced over-all 
investment. In the future the primary 
design problem of ac generators will be 
to obtain a much greater output per 
unit weight of materials used. It is be- 
lieved the generator output per pound 
of active material will be a third higher. 


FUTURE OF MOTORS 


L R LUDWIG 
General Manager, Buffalo Divisions 


For two decades many have been 
predicting the virtual disappearance of 
the de motor. The prophets have been 
wrong; it hasn't disappeared. Far from 
it; de motor sales have increased by 
about one half since the early twenties. 
Furthermore, the evidence is strong 
that the de motor will continue in heavy 
demand for many years, not as a con- 
stant-speed motor, but to do those 
things for which it Has no rival—deliver 
power where precise speed control is 
required over a wide range. 

DC Holds Its Own. Even for thi- 
service some imagine the de motor is 
waging a defensive fight. As the swing 
to ac distribution becomes more com- 
plete, the pressure mounts to use in- 
duction motors for work previously 
done by de machines. And ways are 
often found for the ac motor to take 
over some of the de motor’s adjustable 
speed functions. Yet, for every old job 
taken away, two more spring up that 
only the de motor can handle. Further 
more, the pronounced trends in industry 
toward higher speeds and much more 
precise process control support this 
situation. To sum up, uses for de motors 
are increasing, not decreasing. 

Tomorrow's Drives. Considering all 
types of motors and controls, how much 
further improvement is possible in de- 
signs? Looking ahead, it is easy to see 
a continuation of some of today’s 
marked tendencies. For example, the 
degree of enclosure of a motor has 
been steadily increasing. Today, not 
only are there various degrees of en- 
closure of the general-purpose motor, 
but also enclosures to make motors 
suitable for specific services. We have 
explosion-proof construction for haz- 
ardous atmospheres, the chemical mo- 
tor, the lint-proof (textile) motor, the 
sanitary-food-industry motor, and so on. 
We seem to be moving toward a 
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single, completely enclosed, self-cooled 
motor that can be used for all jobs now 
requiring the general-purpose fan- 
cooled motor and for many, if not most, 
of the other applications now demand- 
ing special enclosures. 

The motors can be run at a higher 
temperature as soon as available insula- 
tions will permit. The recently devel- 
oped silicones may supply the answer 
to higher temperature insulations. Just 
the same, a hot motor has other dis- 
advantages in bearings and personal 
hazard. So some way must be found to 
keep the frame fairly cool, even though 
the electrical parts may run rather hot. 

Total Enclosure. Think of what might 
happen if the means used to develop 
such totally enclosed motors were ap- 
plied to the simple open motor. With 
silicone insulation, for example, it is 
quite possible to build a motor that will 
handle 10 hp continuously in a 2-hp 
frame. Here’s the chance for a big 
saving. 

A new problem arises, however, in 
that the power factor and efficiency of 
this “condensed” motor would be ob- 
jectionably low. Also, thermal expan- 
sion must be considered. The materials 
and process engineer may some day aid 
the designer by providing electrical 
sheet steel with greatly improved char- 
acteristics. If this should happen. the 
power factor and efficiency of these 
smaller motors might be made accept- 
able. 

Cheaper Motors. [nduction-motor 
stators are still fairly complex strue- 
tures, as the rotors once were. Stator 
structure will probably some time be 
simplified by die-casting the frame 
around the core of laminations. 

\ lot of the labor spent in building 
induction motors is in placing the coils 
in the slot. In the future the mass- 
produced motors may be machine 
wound. This would make it well worth- 
while to get rid of slot cells now used 
to insulate the stator conductors from 
the stator core, perhaps by an insulat- 
ing coating over the core. Experimental 
motors, in which the slot cells were 
replaced by a varnish coating, have 
worked well. Perhaps an electro-chem- 
ically or chemically produced insulat- 
ing coating may be a better answer to 
this than a varnish coating. 

less Maintenance. Reduced main- 
tenance is always desirable. Chief cause 
of motor failure continues to be bear- 
ings and windings. The recent progress 
in adapting sealed ball bearings is a 
long step in reducing maintenence 
costs. Such motors have been in service 
12 years with no lubrication or change 
in the bearings. Progress is also being 
made to reduce winding failures, but 
there is much room for further improve- 
ment. 


It is the motor designer's dream that 
he will some day design and build a 
winding that can’t burn out or fail—-a 
winding too good for the normal service 
life of the motor. 

Speed Control. Then there is the 
ever-present demand for a drive ad- 
justable in speed over a wide range 
even up to 100 to l—and subject to 
precise control and perfect regulation 
over the load range. 

That largely explains the continued 
demand for, and use of, the de motor. 
Schemes have been devised to use the 
de motor on an ac power suppply. The 
motor-generator set (adjustable volt- 
age) is unbeatable in performance, but 
very costly. A number of simplified 
rotating adjustable-voltage drives are 
in wide use. Most of these systems call 
for the de motor with its commutator. 
While the commutator has long been 
viewed askance, it is still the cheapest 
and most practical wide-speed control 
device. This may not always be so. 
Development of a superior tube-type 
frequency converter might challenge 
the position of the commutator and 
enable the induction motor to remain 
supreme. But this goal is not immediate- 
ly attainable. Much better electronic 
motor controls are needed. 

Semi-conductors have already in- 
vaded the industrial-control field in the 
form of copper-oxide and selenium 
rectifiers, but these simple devices don’t 
permit the control that the grid provides 
in an electronic tube. However, the re- 
cently developed transitor, using semi- 
conductors, does make the tube-type 
control possible. At present such devices 
are limited in power-handling capaeity, 
but fundamentally there is no reason 
why they cannot be built to handle 
larger currents and voltages. With their 
inherent ruggedness, lack of vacuum 
and lack of cathode, they may eventual- 
ly replace many present electronic de- 
vices and extend control to applications 
where the electronic feature of today’s 
construction is objectionable. 

Some day the open-are nuisance of 
present contactors will be done away 
with. The are will be completely en- 
closed—perhaps in a mereury switch 
with an inert gas or a very high vacuum. 
With such a contactor, control panels 
would be smaller, simpler and easier 
to maintain. 

The Perfect Motor. Some day we shall 
have a burnout-proof motor. The wind- 
ings, like the bearings, will have in- 
definite life. Complete thermal and 
overload protection will be built in, and 
the motor will contain its own starting 
equipment. This motor of the future will 
be a strictly packaged unit requiring 
only a foundation, electrical leads to a 
pushbutton and power supply, and shaft 
connection. 
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Add 1 mi of buffer. If interfering materials 
are present add few drops of sulphide solution 


1 For this sequence pour 50 ml of sample into a porcelain evaporating Add three or four drops of indicator solution. 
dish (no limitation on sample size other than economy of operation) Sample turns red if any hardness is present 


New Water-Hardness Test Is Faster 
| And Gives More Accurate Results 


| The old soap method for determining total hard- Titrate until first tint of blue appears, then slowly to ~ 
af . endpoint (pure blue). Multiply ml used by solution factor — 


ness has done a fair job in years past. But it 


must give way eventually to a simpler and a 
more precise test that is based on the work of 


originator G Schwarzenbach and associates 


BY V M MARCY 
Hall Laboratories, Inc, Pittsburgh, Pa. 


ToraL HaArpNness (calcium and magnesium) has custo- 
marily been determined in the U.S. by the time-consuming 
f and relatively inaccurate soap method. The procedure has 
seen little change since Clark’s original British patent of 
1841. But now Swiss investigators have introduced, within 
the last two years, a total hardness test that represents 
greater progress in this field than was made in the whole 
preceding century. It is based on the work of G Schwarzen- 
bach. W Biedermann and H Ackermann (see References 1] 
and 2 at end of article). 

Version of the test described here includes modifications 
that make it a little more practical, but the original work 
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Efficient Boiler Unit for 


THE RILEY "RZ" 
BOILER UNIT 


For capacities between 10,000 Ibs. 
and 50,000 Ibs. of steam per hour. 


Adaptable for spreader or under- 
feed stoker, oil or gas firing. 


The Riley “RZ” boiler unit is an efficient 
modern unit for steam capacities up to 
50,000 pounds per hour. While economics 
of standardization are taken advantage of, 
its design is sufficiently flexible to provide a 
unit best suited for the particular require- 
ments of the plant involved. 


WORCESTER POLYTECHNIC INSTITUTE 
Worcester, Mass. 


20,000 Ibs./hr. Oil fired 
Riley “RZ"’ Boiler Unit 


Photograph of Riley “RZ’’ Boiler 
Init at Worcester Tech. 


Note the rugged steel-clad 
insulated setting assuring 
permanent tightness. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Atlanta New Orleans Memphis St. Louis Kansos City St. Pou! Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS PULVERIZERS BURNERS STOKERS - SUPERHEATERS - FLUE GAS SCRUBBERS 
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the Moderate Sized Plant 


THE RILEY “RZ” BOILER UNIT 


Rapid Positive Circulation 


The design of the Riley “‘RZ” boiler is based on 
the ring flow principle of circulation which to- 
gether with the large height difference between 
drums assures unusually rapid and positive 
circulation. 


High Efficiency 


The design of the Riley “RZ” boiler results in 
efficient heat transfer from the gases to the boiler 
water, assuring high efficiency. 


Side Walls Water Cooled 


Side walls are water cooled to provide large 
radiant heat absorbing surfaces, to protect side 
wall refractories and to minimize slagging difficul- 
ties. 


Steel Clad Insulated Setting 


To assure low heat loss by radiation, to eliminate 
air and gas leakage, and to reduce setting main- 
tenance, a heavily insulated steel clad setting is 
provided. The rugged steel casing, No. 10 gage 
flanged panels, not only provides permanent 
tightness but is sufficiently strong to prevent 
damage to the setting in case of severe furnace 
puffs. 


Reliability and Low Maintenance 


Because of rapid positive circulation and the sub- 
stantial setting construction, low maintenance 
and long periods of uninterrupted service are 
assured. 


One Contract—Undivided Responsibility 


ECONOM 


IZERS - 


Riley manufactures all types of fuel burning as 
well as steam generating equipment so that the 
complete unit can be purchased from Riley with 
undivided responsibility. The proper co-ordina- 
tion of boiler and fuel burning equipment is 
assured. 

Riley “RZ’’ boilers are constructed and designed 
to the same high standards as are large Riley 
central station units. 


is. 
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WATER-COOLED FURNACES - STEEL-CLAD INSULATED SETHINGS™: Air HEATERS 


All of these well-known companies have 
purchased Riley boiler units of steam 
capacities under 50,000 bs hr. 


ScHUTTE & KOERTING Co, 

U.S. VANADIUM CORP 

Brown & WILLIAMSON ToBacco Co, 
PeaBopy & Co. 


Hart SCHAFFNER & MARX 


KENNECOTT CoppER Co, 
SHERWIN WILLIAMS Co, 
CLARK EQUIPMENT Co. 
Bush SHOE Co, 
U. S. Gypsum Co. 


GENERAL TIME INSTRUMENT Co, 
Swirt & COMPANY 

CELANESE CorRP. OF AMERICA 
CONGOLEUM INC, 


NICHOLSON FILe Co. 


AIRCRAFT CorP, 
Co. 
GENERAL Motors Corp, 
GENERAL Foops Corp. 


PULLMAN STANDARD Car Mra, Co, 


MONSANTO CHEMICAL Co, 
THE BuLLARD Co. 
GENERAL ELectric Co, 
EAGLe PiICHER LEAD Co, 
Mopine Co. 


While Riley has installed some of 
the largest boiler units in the coun- 
try,a large portion of their sales 
are for units under 50,000 Ibs. of 
steam per hour. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large. sarees: tit eur power costs 
7 
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WATER-HARDNESS TEST 


of Schwarzenbach and associates com- 
prised a complete and consistent meth- 
od, including means for eliminating in- 
terferences. 

Procedure. ‘Tlic water sample is buf- 
fered at a pH of about 10, and then, 
when necessary, sulphide solution is 
added to eliminate interfering sub- 
stances. An organic indicator, chrome- 
black T, is added and the sample 
titrated with a standardized solution of 
disodium salt of ethylene-diamine-tetra- 
acetic acid. The indicator turns the 
sample red; titration changes the color 
to a definite blue. The endpoint, oce- 
curring when the last trace of reddish 
tinge disappears, is sharp and readily 
detected. Thus the test is more accurate 
than older methods, and so simple it 
can be made in one to two minutes. 

How Test Works. Indicator is blue at 
a pH of 10 in a hardness-free water. 
When hardness is present under the 
same conditions, calcium and magne- 
sium react with the indicator to pro- 
duce soluble red compounds. Color of 
the magnesium compound is a purer 
and more definite red than calcium. The 
titrating solution of ethylene-diamine- 


CONTINUED 


tetra-acetic acid salt extracts calcium 
and then magnesium from the indicator 
compounds, forming colorless 
plexes.” The complexes remain in solu- 
tion but do not permit calcium and 
magnesium to react as they usually 
would. When all hardness is tied up, 
the indicator reverts to its normal blue 
color. 

Sulphide Solution. Most waters do 
not contain enough interfering materials 
to affect results. But those containing 
even fairly small amounts of copper and 
manganese require a special reagent to 
eliminate their interference. If the spe- 
cial reagent is not added, the red color 
fades slightly if copper is present, and 
no color change occurs at the endpoint. 
When mangane-e is present, the indi- 
cator rapidly fades to a light blue-gray. 

Originators of the new test recom- 
mend adding cyanide to minimize these 
interferences. Sodium sulphide is more 
effective and is, of course, potentially 
much toxic. Since sulphide is 
needed only infrequently, it is advan- 
tageously added in the form of a sepa- 
rate, highly alkaline solution, which 
remains quite stable. A preliminary test 


less 


TABLE I—INFLUENCE OF VARIOUS CONSTITUENTS IN WATER SAMPLE 


The concentrations shown permit running a test on 
water containing 17.1 ppm (1 grain per gallon) of 
hardness expressed as CaCO,, with an accuracy of 


Sulphide solution is used. 


Remarks 


Indicator fades slightly with higher concentrations. 


Poor endpoint results with higher concentrations. 


Higher concentrations may be tolerated but are seldom 


With higher concentrations, chromate produces a green 


instead of a blue color at the endpoint. 


Poor endpoint and low results produced with higher 
Poor endpoint and low results produced with higher con- 


Endpoint delayed for higher concentrations by ad- 


sorption of indicator on aluminum hydroxide flock. 


Larger quantities will tend to obscure endpoint. 
Offshade color produced with higher concentrations. 


With higher concentrations, zinc is partly titrated along 


with the hardness. 


Slightly higher concentrations can be tolerated if more 


sulphide is added. 


With higher concentrations, manganese is partly titrated 


and more indicator is required. 


+ 1 ppm. 

Ci t Conc ppm 
Chloride 25,000 
Sulphate 10,000 
Sulphite 1000 
Nitrate 1000 

encountered. 
Silicate as SiO, 1000 
Chlorine 500 
Chromate 100 
Orthophosphate 75 

concentrations. 
Metaphosphate 25 

centrations. 
Aluminum 25 
Ferrous iron 15 
Ferric iron 15 
Zinc 10 
Copper 5 
Manganese 2 
Nickel 0.2 
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10-ppm concentration permissible if cyanide is added. 


on a given water, with the omission of 
sulphide, has the virtue already men- 
tioned of providing a qualitative evalua- 
tion of certain interfering materials. 

Table | shows the amounts of com- 
mon substances that may be present in 
the test solution without affecting re- 
sults. This table is based on the use of 
sulphide reagent. 

Summary. Test is sensitive to small 
amounts of hardness. With no special 
precautions, 1 ppm of hardness as 
CaCO, can be detected. With special 
techniques and more dilute titrating 
solutions, even lower concentrations can 
he determined. There is no limitation 
on sample size, other than economy of 
operation, since no scum or salt effect 
can obscure the endpoint. The method 
is applicable to high or low hardness in 
even fairly concentrated brines. It is 
extremely rapid. 


REFERENCES 


1. Biedermann, W, and Schwarzenbach, 
G, Chimia, 2, 56-59 (1948). 

2. Schwarzenbach, G, and Ackermann, 
H, Helvetica Chimica Acta, 30, 1798- 
1804 (1947). 


TABLE Il—REAGENTS NEEDED 


Reagents* for the test consist of 
buffer, sulphide, indicator and titrat- 
ing solutions. 


Buffer solution contains ammonium 
hydroxide and ammonium chloride to- 
gether with a small amount of magne- 
sium and a corresponding quantity of 
disodium salt of et-ylene-diamine- 
tetra-acetic acid. *ne last two ma- 
terials assure a good color change even 
when magnesium content is low. 


Sulphide solution contains sodium 
sulphide, also sodium hydroxide to sup- 
press hydrogen-sulphide evolution. 


Indicator solution is made up peri- 
odically by adding adjusted chrome- 
black T to methyl! alcohol. Solution is 
stable about a month. As a matter of 
convenience, ao standard amount of 
solid, adjusted chrome-black T can 
be supplied in capsule form. 


Titrating solution contains the coim- 
plex-forming disodium salt of ethylene- 
diamine-tetra-acetic acid. Solutions 
are available of which | ml is equal 
to 17.1 ppm (1 grain per gal) or to 
20 ppm calcium carbonate, based on 
a 50-m! sample of water. 


“Available from Hagan Corporation 
Pa 


of Pitts- 
burgh, 
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LETTERS FROM A TURBINE SPECIALIST—6 


By E W BURSTADT and J KLUZAK, Turbine Divisions, General Electric Co. 


DRIVE-GEAR SUITABILITY depends on character of the load, 
material, design, builder's experience, fabrication precision 


STUDY ALL FACTORS 
WHEN BUYING GEARS 


Turbine Specialist 
District Office 


Dear Mr. Specialist: 

In your recent proposal covering a turbine and gear to 
drive our large induced-draft fan you mention that a single- 
reduction gear will be furnished. You give me no way, how- 
ever, of determining whether this gear is of conservative de- 
sign or not. 

I understand that the K factor on a gear indicates how 
conservatively it has been designed. The gear with the 
lowest factor will have a longer life than one with a high 
factor. 

Please give me a good explanation of this K factor, with 
any other information that might help me choose the best 
gear. I’ve had very little to do with gear units since most 
of our fans and pumps are motor driven. 

Very truly yours. 


ENGINEER 


Dear Mr Engineer, 

“K” factor is a term adopted by the American Gear Manu- 
facturers Association and the gear industry to denote the 
severity of tooth loading on a gear set. Maximum values of 
K have been assigned for different applications, found in the 
industrial field, on the basis of a gear set meeting certain 
standards of design and manufacture. 
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On generator drives, which are relatively smooth loads, 
K has been set fairly high at maximum demand on the gen- 
erator. For other applications involving non-uniform loading 
or shock loads on the gear teeth, a lower value of K has 
been assigned. 

These values are based on the recommendations of gear 
manufacturers who have found from experience the maxi- 
mum tooth loading that gives reasonably long gear life with- 
out excessive maintenance. 

Unfortunately, from the buyer’s angle, K does not tell 
the whole story. It is possible to buy two gears, one with 
a K of 100 and another of 200. Under the same loading the 
one having seemingly conservative K of 100 may fail, whereas 
the other may run indefinitely. This is because the math- 
ematical calculation of K does not take into account the 
following important items: 

Materials. A gear rotor can be made of cast iron, and 
calculation of K will be same as for highest-quality steel. 

Precision in Manufacture. Accuracy in tooth spacing, sur- 
face finish of the teeth, and percentage of tooth contact across 
the gear face are just some of the items that are not reflected 
in the calculation of K. 

Know How. Important design items such as lubrication are 
in this category, along with manufacturing experience. 

The question may well be asked, “Why has such an index 
been established as a measure of gear loading?” For a gear 
manufacturer, who has fixed standards on materials and 
manufacturing processes, K factor is a handy tool in aiding 
the designer to choose proper proportions of a gear rotor. 
K bears a definite relation to the actual compressive stress 
to which teeth are subjected under load. On a comparative 
basis it is a good index of gear loading. 

The factor is practically meaningless when compared 
among several manufacturers of gearing unless the assump- 
tion is made that they all build to the same standards. This 
is doubtful. 

To obtain higher operating efficiencies and more econom- 
ical use of materials, the modern trend is to design power- 
developing and -transmitting machinery in smaller packages. 
At the same time, reliability is maintained and improved. 
In keeping with this trend, gear sets are being designed and 
built with K factors higher than in past practice. 

Gearing for specialized applications has been built with 
K approaching 2000, pinion speeds up to 53,000 rpm, and 
ratings in excess of 50,000 hp. To design and manufacture 
gearing of the foregoing types requires extreme diligence 
in design and the highest perfection of manufacturing. 

Assurance of long life, reliability and quiet operation of 
a gear is dependent on its design, material and workman- 
ship. Only to a limited extent need the K factor be con- 
sidered in the purchase of a gear for any given service. 

Sincerely, 
TURBINE SPECIALIST 
P. S. As a matter of record, the equation for finding K is, 


— P FR+1 
Fd R 


where: P = tangential tooth pressure, pounds 
F = active face width, inches 
d = pinion pitch diameter, inches 
R == gear ratio 


Values for above factors can be found in some handbooks. 
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One of the main operating valves on which was mounted me- 
chanically operated pilot valve P. It has now been removed 


Electric-control 


speed selector replaces the old pilot 


valve and is actuated by a rack and gear from main valve 


Electric Control Adds New Look to 


Skyscraper’s 20 plunger hydraulic elevators shift from me- 


chanical to 4-speed car-switch electric control. 


This includes 


automatic car leveling at floors, car-gate and hoist-door inter- 


locks to improve service with increased elevator operating safety 


Ovper tyres of hydraulic elevators 
have mechanical controls, usually a sys- 
tem of levers and ropes to position the 
pilot valves. These controls are not 
readily adapted to include the desir 
able features found on modern electric 
But an electric control has 
now been developed for hydraulic eleva- 
tors that makes them comparable to 
electric designs for smooth, safe opera- 
tion. The Hydraulic Elevator & Ma- 
chine Co is installing such a control on 
20 hydraulic plunger elevators in the 
165 Broadway Building, New York City. 
Some of these elevators have a 380-ft 
rise, which is the world’s highest for 
their type. 

Old Controls. Original control of 
these elevators was from a lever in the 
ear. Through a system of ropes, sheaves 
and levers, it operated the pilot and 
main valves, Fig. 1. These valves con- 
trol the flow of pressure water to and 
from the plunger cylinder to lift or 
In the 
new control the main valve is controlled 


elevators. 


lower the car in the hoistway. 
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from a car switch, Fig. 6, similar to that 
on an electric elevator. 

Automatic Floor Leveling. Electric 
control automatically levels the car at 
the floors, and keeps it level as long as 
the car switch is centered. This elimi- 
nates one of the hazards of the old 
mechanical controls. If the valves or 
packing leaked the car would creep 
away from the floor. With the electric 
control, if the car creeps even less than 
an inch it is automatically returned to 
the floor. 

The automatic leveler makes it easier 
for the operator to land the car level 
with the floors. It speeds up elevator 
service, within the limits of safe opera- 
tion, because the car comes quickly to 
the floors and stops level without being 
inched by the operator. Having the car 
always stop level at the floors permits 
passengers to move in and out faster. 
This helps to speed up service. 

The new control also includes elec- 
trical interlocks on the hoistway doors 
and the car gate. They prevent the car 


being started until the hoistway doors 
are closed and locked, and the car gate 
closed. These features, combined with 
automatic car leveling, practically elim- 
inate landing hazards as completely as 
on modern electric elevators. 

Main-Valve Operation. Fig. 3 shows 
the old main or operating-valve Jayout 
with the new equipment installed. Speed 
selector is now mounted where the 
original pilot valve was. This valve was 
opened and closed by a system of levers 
and ropes connected to the operating 
lever in the car. Pressure water through 
the pilot valve positioned the operating 
valve to admit water to or 
from the plunger cylinder. 

Rack K, on the end of the operating 
valve’s stem, meshed with a gear on the 
pilot-valve P mechanism, Fig. 1. Then 
when the operating valve moved, it re- 
turned the pilot valve to neutral. This 
stopped the operating valve at an open- 
ing to pass water enough to give the 
car a speed corresponding to the posi- 
tion of the car-operating lever. 

Pilot Valve. To install the new con- 
trol the old pilot valve and its operating 
mechanism were replaced by a speed 
selector S, Fig. 2 and 3. This selector 
consists of a square disk of insulating 
material with circular contacts on it. An 
arm A has contacts that ride on the 
circular ones. This arm is geared into 
the rack K of the original pilot-valve 
compensation and is swung through an 


release it 
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to car bottom 


Speed 
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Up 
valve - 


Down valve 


On the new control the main operating valve is put into operation by the sole- 


noid-actuated pilot valves on the right 


It is stopped by the speed selector 


Old Hydraulic Elevators 


are as the operating valve moves, to 
select the car’s operating speed. 

The pilot valve was replaced by two 
solenoid-operated valves V and V ,-—one 
for car motion up, and one for down, 
Fig. 3 and 7. The valves connect into 
the pressure and exhaust lines and the 
valve-operating cylinder as in Fig. 3. 

Four-Speed Car Switch. On the car 
the operating lever is replaced by a 4 
speed car switch of special design, Fig. 
6. The up and the down circuits are 
made in the car switch, but are broken 
through the speed selector on the op- 
erating valve. Also, movement of the 
car switch closes the car-direction cir 
cuit. 

Assume the car switch is centered 
and the car stopped at a floor. If the 
switch is moved only slightly off center 
it picks up the circuit for the direction 
magnet, say, up. Further movement of 
the switch picks up the speed circuits, 
say, full speed. This circuit through 
suitable relays and contactors energizes 
the up solenoid S, which opens up pilot 
valve V. Opening this valve admits 
water from the pressure line into the 
right-hand end of the operating-valve 
cylinder. This valve moves to the left, 
and water flows from the pressure line 
into the plunger cylinder to lift the 
car. 

As the operating valve travels to the 
left it turns the selector switch, by ac- 
tion of the rack and pinion. When the 
POWER 
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operating valve nears full-speed posi- 
tion, the selector breaks the solenoid 
circuit and the pilot valve comes to 
neutral to keep the operating valve 
positioned. Under this condition all con- 
trol circuits are open, but the car switch 
must remain full-on until slow down is 
initiated. 

Slow-Down Operation. If the car 
switch is moved back to third speed, it 
first closes its down-solenoid contacts. 
Further movement of the car switch 
picks up its third-speed contact to en- 
ergize the down solenoid S,, to open its 
pilot valve V,. This permits pressure 
water to flow from the right-hand end 
of the operating-valve cylinder through 
the pilot valve into the exhaust line. 

The operating valve moves to the 
right to reduce water flow to the plun- 
ger cylinder, and the car slows down. 
As the control valve moves to the right, 
it moves the speed selector. When the 
selector reaches the third-speed position 
it breaks the solenoid circuit. The down 
pilot valve then returns to neutral to 
stop movement of the operating valve. 

Moving the car switch to first speed 
again energizes the down-pilot valve 
solenoid to open this valve, and causes 
the operating valve to move toward the 
closed position. When it approaches first 
speed, the speed opens the 
solenoid S,; circuit and the down pilot 
valve to neutral hold first 
speed. Centering the car switch, as the 


selector 


comes to 


Sige! topes 


ASE 


-Floor landing 


Up volve 


Down valve, 


Pressure line 


Discharge’ 


Car leveling and anti-creep control is 
from car's solenoid-actuated roller R 

pair of cams C and C, at each floor that 

operate the up-and-down leveling valves 


To ond from 
fine 


ear nears the floor, again energizes 
down solenoid S;. The operating valve 
comes to center to stop the car at the 
floor 

Automatic Car Leveler. Centering the 
car switch, as the car approaches the 
floor, energizes a solenoid on top of the 
car, Fig. 4 and 5, to actuate the auto- 
matic leveler or anti-creep control. The 
leveler consists of a pair of cams C and 
C,, mounted on a car rail at each floor. 
These cams connect by a toggle linkage 
to two arms A and A,. Steel tape T 
connects to a spring in the overhead 
work, the hoistway and 
passes through a slot in arm A, It then 
goes to the valve room where it con 


comes down 


nects to the up valve. The tape continues 
and goes up the hoistway to another 
overhead connection. 

A similar tape, 7), comes down the 
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Solenoid S and roller R move cam C to lift arm A. This arm, through tape T, 
lifts the up valve to admit water to the plunger cylinder to level the car 


hoistway and passes through a slot in 
arm A, of the down cam and to the 
down valve in the valve room. This tape 
continues up the hoistway and connects 
to the overhead. On the tapes at each 
arm is a stop B and B,. 

How Leveler Operates. Assume the 
car level at the floor as in Fig. 4, the 
car switch centered, and its handle re- 
leased by the operator. Releasing the 
handle closes a contact that energizes 
solenoid S on top of the car to push 
roller R to the position in Fig. 4. In 
this position the roller just clears cams 
C and C, when they are in full re- 
leased position. 

Any small movement of the car up 
or down, away from the floor, causes 
roller R to depress one of the cams. 
Assume that packing around the plun- 
ger leaks and lets the car settle below 
the floor. When roller R rides down on 
cam C, arm A moves up to lift the lever 
on the up valve. Opening this valve ad- 
mits pressure water through line L 
directly into the plunger cylinder to 
return the car to the floor. When the car 
comes to the floor, roller R moves up 
between the cams, and the car stops. 

The same operation takes place when 
the car is coming to a floor. Assume the 
operator centers the car switch and re- 
leases its handke, and the operating 
valve closes when the car is six inches 


112 


Solenoid-actuated up-and-down pilot 
valves replace old mechanical ones 


that used to operate the main valves 


below the floor. Solenoid S would force 
roller R out against cam C. This would 
open the up leveling valve and admit 
water directly to the plunger evlinder to 
level the car up to the floor. 

If the plunger’s packing leaks badly. 
the car does not come exactly level with 
the floor but stops a short distance be- 
low. At this point the up valve is held 


Four-speed floor-leveling car switch 
replaces mechanical-lever control 


open just enough to supply water to 
the plunger cylinder as fast as it leaks 
and the car is held nearly 
to the floor. 

The leveling device first serves to 
land the car. After doing this, it be 
comes an anti-creep device to hold the 


ear level with the floor. Operation o! 


out, level 


the leveler has been explained, assim 
ing the car in the up motion. Similar 
control actions take place when the ear 
is in down motion. 

In the change-over, the original top 
and bottom limits have not 
turbed. These still operated by 
ropes, which are (1) attached to top 
and bottom of the car and (2) run over 
sheaves in the overhead and sheaves [ 
at the end of levers /, which connect to 
automatic stop valves AV, Fig. 3. As 
the car approaches the top or botton 


bee n dis 


floors a corresponding stop valve is 
positioned to bring the car level at the 


landing. The automatic Jeveler also 
takes over to ensure the car stopping 
level at the terminal landings. 

Power editors express appreciation 
to the 165 Broadway Corp for permis- 
sion to publish this article. For assist- 
ance in writing it, they are indebted to 
Frank Shinn, chief engineer of the 
building, and to John A Rogers, M N 
Nyberg and J N Nyberg, engineers of 
Hydraulic Elevator & Machine Co. 
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HOOVER DAM AND POWER HOUSE. The dam 726 


from its lowest point to its crest, almost 200 ft hcher than any 


ft high 


other dam in the world. It 
ured up and down stream 


is 660 ft th 
and has a crest 


base meas- 
1244 fr 
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ength of 


Hoover Dam Tops 50 Billion Kwhr 


Two more 115,000-np 
been ordered for 


UNITS have 
Hoover Dam power 
plant. This announcement again directs 
attention to a great project and what it 
has accomplished. Broadly, the achieve 
ment is greater than those who con 
ceived and constructed it could have 
anticipated. 

Before-and-After Facts. Before con- 
struction of Hoover Dam, by U.S. Bu- 
reau of Reclamation under the Secre- 
tary of the Interior. the Colorado River 
repeatedly flooded and damaged large 
areas of valuable agricultural land. To 
keep the river under control, levees 
were built and rebuilt—larger and 
larger. and at great cost. But as silt 
filled the channel the river would sweep 
over its banks. Before storage began 
in 1935 above the Dam in the reservoir. 
floods and silt caused about $1 million 
POWER 
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Highlights of 


operation during more than 


power-plant 


eleven years of power genera- 


tion and river regulation. 


Two 115,000-hp units on order 
will raise the plant-installed 


capacity to 1,672,000 hp 


annual damage to lands and irrigation 
canals on the lower river 

Building the Dam changed all that 
Water is available for two million acres 
land. which are now 
under intense cultivation. Large blocks 


of rich 25% of 


of low-cost power are being generated. 
Water released from the reservoir ha- 
-upplemented domestic and industrial 
water supplies of Los Angeles and 12 
other cities. 

Disastrous floods, constant 
menace to 100,000 people, are now a 
thing of the past. Navigation is im- 
proved below the Dam, and above it a 
national playground and_ recreational 
area has been created. The reservoir is 
ilso an wild life and bird 


once a 


important 
refuge. 

When the contract was let for con- 
struction, in March 1931. no ene could 
foresee that in 18 years nearly 1,700,000 
lip of power-generating capacity would 
he installed or on order and the plant 
50) billion 
Diagram on next page shows 
installed 


would have generated over 
kwhr. 
the units 


and on order and 


13 


| 
| 
+ 
= 


3465 
+++ - + + +4 ++ +4 44++4+ 
“At this lave! extends | | | | | 
Zoot Jofal content in Loke Meod jan | 
(End of month quantities) ++ 


+555tt high 


TT 


| 
| 
| 
13H 4+ + 
| 


++ 


Woter in reservoir, millions of acre-ft, 
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; LAKE MEAD WATER STORAGE. Curves show water stored in stream for 119 miles and stores over 31 million acre-ft. The 
and discharged from the reservoir. When full, it extends up- amount is equal to two normal years’ flow of the Colorado River 


>> intake towers when they went or will go into service. 
\ 395 ft high ie Interesting Features. Hoover Dam is 
f l\\ ° 726 ft high from lowest point to crest, 
\ almost 200 ft higher than any other 
dam. Its base is 660 ft thick, measured 
iH up and down stream. With a crest 
! HOOVER OAM length of 1244 ft, it contains 3,250,000 
Hy No. NI storted No Al storted cu ft of concrete. This is a greater vol- 
HI Dec 1936 Oct 1941 ume of material than in Egypt's great 
i! pyramid of Cheops, which held the 
| Wo N2 storted No. A& storted record 3000 vears. 
Power ploat The Dam also forms the world’s 
{| largest artificial reservoir by volume. 
No. N3 storted onorder which is now known as Lake Mead. 
i Mor 1937 1 | \\ 195(-52 operation When filled to the top of the spillway . 
IN \\ ‘jon 1943 depth of 567 ft, extends up river 119 mi. 
AS > \\ With a 550-mi shore line and 229-sq-mi 
area, it can store about 31 million 
lj No. NS storted 1/8 \\ No. A6 started 
i (808 4 = To build the Dam the river was di- 
= N verted around the site through four 
1938 \ concrete-lined tunnels, 50 ft in diameter. 
\ ° })) Since the tunnels were closed to fill 
the reservoir in February 1935, the 
1} Nov 1944 3 Aug 1937 Colorado River below the dam has been 
; } > \ under complete control. 
No. NO fulure In June of that year. nearly 4 million 
iia instelletion instollotion acre-ft were stored back of the Dam. 
If this water had gone down the river 
i @ Generators in operation US. Dept of the interior uncontrolled it would have caused de- 
O Generotors on order Bureau of Reclamation Later in the year, 
ras Hoover Dam ow dropped to 500 sec-ft above the | 
; \2 Future instollotion Power Installation Dam, which would have resulted in a ] 
serious irrigation water shortage. But 


POWER-UNIT INSTALLATION. Plant planned for fifteen 115,000-hp and two 55,000-hp because of the water stored during the 
main units, and two 3500-hp service units, totaling 1,842,000 hp at 520-ft head June flood a flow of 10.000 sec-ft was ‘ 
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POWER-HOUSE INTERIOR. Nevada wing of power house has 
seven 82,500-kva generators installed, with space for eighth 


maintained below the Dam, the amount 
needed to meet irrigation requirements. 

To fill the reservoir required the 
river's total flow for seven years, less 
than needed for irrigation and power 
generation. Water flowed over the spill- 
way for the first time on August 6. 1941. 
At that time nearly 31,000,000 acre-ft of 
water were stored in Lake Mead. 

Since then. water level has been be- 
low the spillway’s crest. 
poor water years and the heavy draw- 


Bec ause of 


down for power generation during the 
war the 
abnormally low. 

Before Hoover Dam was built. river 
flow below its site varied from as Jow 
as 1200 sec-ft to as much as 250,000 
sec-ft with an annual flow of 17,500,000 
acre-ft. During the heaviest recent flood 
1938, over 9 million 
stored Lake 
Mead in about four months and nearly 
2 million passed through the plant. 

Since the bypass tunnels were closed, 


reservoir level has remained 


which occurred in 


acre-ft of water were 


average monthly discharge from Lake 
Mead has not exceeded 34.000 cfs, and 
since 1941 minimum flow has not been 
less than 12.000 cfs, as the curves show. 

Plant Layout. Diagram shows the 
plant laid out for 15 large units and 
two small ones. Large ones are rated 
115,000 hp, and small ones 55,000 hp 
under a 520-ft head. 
3500-hp service units will give an ulti- 
mate capacity of 1,842,000 hp 

First large unit went into service in 
October 1936, and by 1944 
12 large ones and a small one were in 


These with two 


November 
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unit 


operation. Two more large units are on 
order for 1951 and 1952. When they 
are in service, capacity will be 1,672,000 
hp. This will make it next to the 
largest power installation in the world, 
exceeded only by Grand Coulee. Prac- 
tically all from Hoover Dam 
plant goes into Southern California. 

As shown in the table, up to May 31, 
1949 the plant generated over 50 billion 
kwhr, making it one of the world’s 
great power producers. During the 1943- 
14 operating vear. 
annual 


kwhr. 


power 


power production 
reached its maximum 


six-billion 


of over 
It also passed six- 


Kwhr Generated and Peak Loads 


Hoover Dam 
plant's operat- 
ing year end- 
ing May 31, "49 


Gross Annual 
generation, peak load, 
thousand kwhr kw 


1937 
1937 


$12,836 
1,422,353 
1,631,954 
2,805,101 
3,140,939 
3,295,033 


690.000 
710,000 
5,098,860 
6,309,786 
6,082,393 


980,000 
1,010,000 
1,000,000 


5,047,104 
4,309,160 
5,345,999 
5,787,886 


1,010,000 
1,010,000 
1,120,000 
1,111,700 


Total kwhr, 50,789,404,000 


Net power generation, total generation less plant 
use, 50,641,232,000 kwhr 


Installation of two units now on order will complete the 
Arizona wing with the exception of one 40,000-kva machine 


billion kwhr in 1944-45 operating year. 

Up to May 31, 1948, in cash advanced 
and accrued interest the project has 
the U.S. nearly $182 million, of 
which about $41 million is interest. Out 
of plant income from power sales and 
other sources, over $50 million has been 
repaid to the U.S. Treasury, leaving 
less than $131 million to be repaid. 

Lake Mead, Hoover Dam and power 
have great 
recreational areas under the National 
Park Service. From June 1 to Dee. 7, 
1941, 212.855 visitors paid 25¢ admis 
sion fee to the power house. In addi- 
tion, 26,530 children under 16 and 12. 
703 other visitors and employes were 
admitted free, a total of over 250,000 in 
a little over seven months. During the 
war visitors were not admitted, but jin 
1946, 1947 and 1948, a total of 1,186,655 
were taken through the plant. 

Two Plants Below Hoover. [avis 
Dam, 67 mi downstream, will back water 
to tailwater level of Hoover and form a 
1,800,000 acre-ft. 
Five 62,200-hp units are being installed 
to operate under a 140-ft head, a total 
of 311,000 hp. Present schedule calls 
for initial operation in 1950. 

Eighty miles below Davis is Parker 
Dam and power house with four 40,000. 
hp units, a total of 160,000 hp for an 
85-ft head. The formed by 
this dam is the intake for the aqueduct 
of the Metropolitan Water District of 
Southern California, which serves Los 
Angeles and 12 nearby cities with water 
for domestic use. 
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ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associcte Editor 


21—How Electronic Oscillators Operate 


B& IN RESONANT AND OSCILLATING CIR- netic field develops around the coil. in the circuit the energy stored in the 


ti CUITS, current surges back and forth, As the magnetic field increases it magnetic field charges the capacitor as 
Hit generally at high frequency. These cir- generates a voltage in the coil that op- in Fig. 5. 
cuits are usually supplied from direct poses the increase in current. But cur- Capacitor’s Charge Decreases. Charge 


current and contain capacitors and rent flow increases in the circuit until in the capacitor, Fig. 5, is not so great 
reactors. They are, therefore, a means the capacitor is discharged. Energy that as that we started with in Fig. 1, he- 
of converting direct current into alter- was stored in the capaciter has now cause some of the energy has been ex- 
nating. been transferred to the magnetic field pended in the circuit’s resistance. Con 

Such circuits are used for induction of the reactor. Fig. 2 shows this condi- sequently, each time the capacitor 
and dielectric heating, control and_ tion. Here the capacitor has no charge. charges and discharges, the charge be- 
metering devices, and for many other but a magnetic field has built up comes less, until the energy of the 


if! purposes. Let’s study circuits that res- around the reactor coil. original charge is dissipated in the cir- 
| onate or oscillate so that later when we When current flow starts to decrease, cuit’s resistance. If we used an oscillo- 
deal with devices that contain them we the coil’s magnetic field begins to col- scope to record the ac wave in the oscil- 
i will know how they operate. lapse, and generates a voltage to keep lating circuit. it would look something 
1 Oscillator Operation. Fig. 1 to 5 the current flowing. This charges the _ like Fig. 6. Each succeeding wave would 
show how de may be converted into ac capacitor, Fig. 3. to the opposite polar- — become smaller until the charge in the 
with a suitable capacitor and reactor, ity of Fig. 1. When this operation is capacitor was dissipated. 
| connected in parallel. If the switch is completed, energy stored in the coil’s To keep the circuit oscillating we 
} ; closed to the left, Fig. 1, the capacitor magnetic field has been put into the must feed energy into it te make up the 
i will be charged to battery voltage of the — capacitor. losses. When the circuit has returned 
polarity shown. Closing the switch to The capacitor again discharges to the condition in Fig. 5, the capacitor 
i 


the right, Fig. 2, connects the capacitor through the reactor. Fig. 4. but in re- has the same polarity as in Fig. 1, but 
to the reactor, through which the former verse to Fig. 2. Its energy is first ata lower voltage. If we could instantly 
tries to discharge, as indicated. As stored in the magnetic field of the coil throw the switch to the battery and back 
current increases in the circuit a mag- as shown. Then, as the current decays again to the reactor. the capacitor 


Simplified Diagrams of Oscillator Circuits 


Mognetic field~ 


amie Copocitor = Copacitor Copacitor 
= 
BSottery Bottery Battery + 
= 
Switch Switch > Switch 
The capacitor is charged to battery Capacitor discharges to transfer its Reactor’s magnetic field decays and 
voltage and to the polarity shown energy to reactor’s magnetic field its energy is stored in the capacitor 


| 
“= Copecit 
= Capacitor. \ Capacitor 
= - 
! 
= Bottery “== Sottery 
j - 
Switch Switch 
Same condition found in Fig. 2, 5 Circuit conditions return to those Here's how the voltage of a capacitor 
but polarity and current flow reverse in Fig. 1, but at a lower voltage decreases during each discharge cycle : 
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Piping Fabrication — 
Service 


There are many reasons for Shaw's outstanding 

record of high quality and dependable 

performance. For example, production line 
technique—all fabrication operations are 

in orderly sequence, hence time losses due to 
back-tracking are eliminated. Laboratory testing and 
checking assure piping exactly to your specifications. 

A continuing program of expansion and improvement, 
Shaw is the first fabricator to have complete laboratory and 
heat treating facilities for piping fabrication only. Placed 
with Shaw, your contract benefits from modern 
equipment, high standards of quality, efficiency of 
operation, Shaw’s years of engineering know-how. When 
you require piping, Shaw serves you well—from 

blue print through performance-ready 

installation. Information—yours for the asking. 


Benjamin F. Shaw Company is qualified 
to pre-fabricate ond erect piping 
throughout the world. 


BENJAMIN F. AV company 
2nd & Lombard Sts. Wilmington, Delaware 


KNOWN SINCE | 1893 FOR HIGH-QUALITY PIPING PRE-FABRICATION AND INSTALLATION 
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Hydraulic analogy of Fig. | 


after 
capacitor is charged to full voltage 


Hydraulic analogy of Fig. 2 after 
copacitor’s energy is put into reactor 


Hydraulic analogy of Fig. 3 after 
reactor put its energy into capacitor 


/ 
Tonk 
coll 


athode heater 


dc supply - 


Simplest form of electronic oscil- 
lator with a feedback from reactor 


would again be charged to the voltage 
in Fig. 1. 

The capacitor would then repeat the 
cycle ABCDE, Fig. 6. and not drop to a 
lower value such as EFGHI, as it would 
unless given an energy shot. Therefore, 
after each cycle if we had some means 
to restore the capacitor’s charge the 
circuit would continue to oscillate at a 
frequency determined by its design. 

Hydraulic Analogy of Oscillator. 
Later in this article we will learn how 
a feedback is used to maintain osecilla- 
tion in a resonant circuit. But first Jet 
us study a hydraulic analogy of an 
oscillating circuit, Fig. 7. which is the 
equivalent of Fig. 1. Assume the system 
is filled with water and P is the pressure 
pipe. Cylinder C with its elastic dia- 
phragm D serves the purpose of the 
capacitor, Fig. 1 to 5. Water motor M 
with its flywheel represents the reactor 
n the electric circuit. 

If valves V and J 
line as in Fig. 7, high-pressure water 
flows up into the cylinder to expand 
diaphragm D as 


are opened to the 


Energy is 
now stored in the diaphragm as in the 
capacitor, Fig. 1. Positioning the valves, 
as in Fig. 8, permits the diaphragm to 


shown. 


contract and force water through motor 
M to accelerate it. When the diaphragm 


Feedback | 
Resistor 


‘Cothode 
Cathode heater 


To dc supply~ 


1 Capacitor discharges through reac- 
tor, feedback gives grid a plus bias 


- 


Feedback” | 
Mesistor 


Cathode 


Cathode heater + 


1 Reactor gives up its energy to the 
capacitor, grid is given minus bias 


Resistor 
“Anode | t 
Cc 
Cathode 
Tonk 


Cathode heater coll 


1 Capacitor discharges through reac- 
tor, feedback gives grid minus bias 


contracts to its horizontal position it has 
transferred its energy to the water motor 
and flywheel, which are rotating. 

The motor now becomes a pump 
driven by energy stored in the flywheel 
to drive water into the top side of the 
eylinder and deflect its diaphragm 
downward, Fig. 9. When the flywheel 
has given up its stored energy it and 
the pump come to rest. The diaphragm 
is not expanded as far downward as it 
was upward at the beginning of opera 
tions. This is some of the 
energy stored in the dia- 
phragm is lost in overcoming the fric- 
tion of the system. 


because 
originally 


Resistor 
/ 


1 Feedback gives grid a plus bias to 
charge the capacitor to full voltage 


When conditions in Fig. 9 are reached 
the expanded diaphragm will reverse the 
flow in the system. The water motor 
will be reversed and the operations just 
described repeated. Unless energy is 
added to the system, flow oscillations 
will cease when the energy originally 
stored in diaphragm D has been ex- 
pended in 
friction. 

After the first cycle when the motor 
has come to rest, assume valves }) and 
are returned momentarily to their 
Diaphragm D will 
he deflected to its original position, en 

(Continued on page 148) 


overcoming the system's 


positions in Fig. 7. 
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Yarway Traps best the worst weather in this 
installation at Thermoid's Trenton plont. 


with YARWAY TRAPS. 


WAY IMPULSE 


Troubled with outdoor steam traps freezing? Solve 
the problem the way Thermoid did at their Trenton, 
N. J., plant. 


They installed Yarway Impulse Steam Traps on coal 
handling equipment. Now, though temperatures dip to 
zero and snows pile high, their traps never freeze. 


Condensate does not accumulate in Yarway Impulse 
Traps. The only moving part—a little valve—floats on 


the load. It discharges condensate as it comes through, 


instead of wa aiting for a quantity to accumulate. Hence 
— nothing to freeze. 


Add to that, Yarway Traps’ reputation for low mainte- 


nance, quick heating, easy installation, and economy 


of operation and you have reasons why over 600,000 
Yarways have already been bought. 


Often it costs less to install new Yarways than to 
repair old type traps. See your nearest Mill Supply 
Dealer. For his name, and free Yarway Trap Book, 
write... 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


STEAM TRAP 


| 
| 

| 

| | 


PLANT-TESTED 


POWER NOTEBOOK 


IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 


DRILLING HOLES SILENCES NOISY EXHAUST CONDITION 


Silencer stock 


»Holes 


Silencer 
shel! 


Mutter vent pipe 
Muffler 

/ 

Engine exhaust pipe 


' Combined insulation 
ond eductor pipe 


Building air 
exhaust 

‘ 


Holes 


| 


BLEEDING OFF AIR SOLVES LEAKING GASKET PROBLEM 


P-sfoge air 

vactor 

eam jets 
Condensate 
Petcock 
Piug, 

4 

Condensate 

inlet Air drain intet-- 

Tube sheet 
. We wave a 2-stage steam-jet vacuum formed by the baflles and around the 


pump with a combined inter- and after- 
condenser. Left-hand sketch shows the 
general arrangement. Only one tube for 
pass indicated. Condensate, 
acting as cooling water for the steam- 


each is 


jet exhaust. flows through the channels 
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tubes. Water pressure drops 20 psi in 
the unit. For best 
operation water should fill the entire 
space in the condenser. 

We experienced leaks 


the intercooler tube sheet just above the 


passing through 


repeated in 


SOME PLANTS house their muf- 
flers to use the jet action of the ex- 
haust to withdraw air from the build- 
ing for ventilation. Sometimes this setup 
intensifies the noise instead of reducing 
it. 

One plant that this arrange- 
ment eliminates the noise almost entire- 
ly by drilling 2-inch holes through the 
outer shell. Four holes were drilled at 
the base of the housing, four at the 
bottom of the stack, and another four 
halfway up, as the photo shows. Air 
entering through these relatively small 
openings cools the exhaust unit as well 
as breaking up the pulsations that 
cause the noise. The combined air and 
gas flow leaving the stack is effectively 
quieted. 


uses 


The bottom holes also act as water 
drains during rainy weather. 


ELTON STERRETT Houston, Texas 


condensate outlet at the top of the last 
pass. Thinking the packing was at fault. 
we removed the original corset lace and 
replaced it with a plastic and fiber type. 
But a short time after installation this 
packing leaked just as badly and we 
were back where we started. Some other 
approach to the problem was needed. 

We then studied the design of the 
condenser and found that since the top 
edge of the outlet was *4 in. below the 
tube sheet, see right-hand sketch. an 
air pocket could easily form there. The 
pocket sat right at the area where the 
packing leaked. This allowed the pack- 
ing to dry out, in turn letting water leak 
through. 

All that we needed was a method to 
bleed out this air. So we drilled a '4-in. 
hole through the tube sheet. tapped the 
steam end and stopped it up with a 
plug. We then drilled a 14-in. hole from 
the outer edge of the tube sheet to meet ~” 
the 1Q-in. vertical hole and fitted the 
outer end with a petcock. When start- 
ing up the unit the peteock is left open 
till condensate flows through: it. 

F Hrekmay Boonville, Mo 


(Continued on page 122) 
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Chart 


Courtesy Diomond Alkoli Co 


if 


RDC*— Reducing, Desuperheating and Control—represents a single problem 
for which Swartwout assumes unit responsibility. Diamond Alkali Co. 
No. 4 RDC station at Painesville, Ohio, handles 200,0007 steam per hour 


INSL 


with reduction from 1450 to 152 psi; temperature from 900° to 438 F. 


Chart above shows the precision control of the Swartwout RDC system. 


REDUCING VALVE for high pressure 

and temperature applications utilizes 
rugged construction and larger diameter 
stem to assure smooth action and long life. 
Disc and seat contours form nozzle-shaped 
passages which minimize turbulence and 
eliminate undue noise and life-shorten- 
ing vibration. 


STEAM ATOMIZING desuperheater has 

nozzle in center of steam line for ef- 
fective narrow-angle dispersion of com- 
pletely atomized water. Nozzle is accu- 
rately machined for each installation to 
give high velocity with existing atomizing 
steam pressure. Swartwout also makes car- 
buretor and mechanical atomizing types. 


Swartwout 


POWER PLANT EQUIPMENT 


TEMPERATURE CONTROL combines wide 

throttling range with automatic load 
compensation for close temperature 
control. Needle valve A adjusts rate of 
flow to and from reset bellows B, estab- 
lishing load compensating characteristic. 
Operation is stable regardless of load 
change and time lag. A-w72 


SEND FOR BULLETINS $-21-E $-22-C, $-199. THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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POWER ENGINEERS’ NOTEBOOK (Continued from page 120) 
SAFETY HOOKUP KEEPS COMBUSTION-CONTROL SYSTEMS OPERATING 


Our PLANT has several combustion-con- 
trol systems for heating and melting 
furnaces as well as for steam boilers 
that supply turbines. On many occasions 
the maintenance men found that service 
calls on control failures were caused by 
interruption of the power-oil supply. 
Oil pumps had stopped for some un- 
known reason, or the oil supply ran low 
because of someone's failure to check 
the reservoir level. 

All the control systems were equipped 
with two pumps and a large supply 
tank. Servicing was an easy matter, but 
it meant the unit might be out of service 
for some time before a maintenance 
man could attend to it. To remedy these 
troubles the following three steps were 
taken. 

§ First—check valves were installed on 
pump discharges as shown in the sketch. 
This enabled us to start and stop these 
pumps without manipulating valves 
dso. 

+ Second—two mercury low-water cut- 
off switches were installed on the oil 
tank, one about one-third the way from 
the tank bottom and the other about 
one-quarter up. The higher switch. L/, 
lights a red lamp on the operating floor 
Where every operator can see it. The 
lamp is labeled and operators can fill 


/ 


/ 
‘C2 PB2 RR2 


Pump motor-storter 
contactors 


To control systems 
Red L/ AMI M2 


Pressure-relief valves 


Controt-oil 
tank 


COMBINED REAMER AND BORER WORKS 


Feed jack 


Rotchet 


Guide bushing 


Gear case 


Shims 


//87" > 
= 1177" = 


4 


Combination 
borer ond 
reomer 


* 


the tank or call a service man for the 
job. The lower-level switch, L2, stops 
the pumps when oil level reaches this 
This 
pumps or an excessive loss of oil in 
case of a major leak in the system. 
Third step—two mercury pressure 
switches were installed on the pump 
discharge header and tied into the con- 
trol and alarm system as shown in the 
sketch. One switch, M1, is 
connected in series with a green lamp 


point. prevents damaging the 


mercury 


on the operating floor to warn operators 


THE TOOL SHOWN in the sketch was 
used to bore and ream in one opera- 
tion. It had to work on some dowel holes 
in a very tight location. We had to re- 
align a large gear case that had been 
doweled with 114-in. dowels. With the 
new alignment the old dowel holes were 
so much out of line, it was necessary 
to use larger dowels, 1 3/16 in. We had 
only 6-in. headroom for drill and 


IN TIGHT SPOT 


of pressure loss. The other switch, 2, 
is connected in series with a ratchet 
relay. Loss of pressure causes the relay 
coil to be energized. This moves the 
ratchet on the relay to open RRJ and 
close RR2. This closes the motor-start- 
ing contactors C2 for pump No. 2, and 
opens No. contactors 

Entire cost was about $50 for each 
installation. The job has been in service 
for over 10 years with no trouble in any 
respect. It has more than paid for itself. 

C F Brack Cleveland, Ohio 


reamer. We took a 1 3/16-in. straight 
reamer and ground the end to act as an 
end cutter by reducing it 0.010 in. in 
diameter. This tool saved grinding down 
an expensive drill, and enabled us to 
bere and ream in one operation in a 
very tight spot. To steady the reamer 
while working it was necessary to use 
guide bushings, upper sketch. left. 
F J Herzins Tyrone, Pa. 


HOW TO CORRECT PIPING ERRORS QUICKLY 


8 


/ 
Centerline present nozzle 


8 


To MOVE THE NOZZLE to a new location 
in the pipe run above: (1) Make cuts 
1 and 2 at distance D from each center 


Ine. (2) Make cut 3 at anv convenient 


place on other side of nozzle. (3) Inter- 
change pipe lengths 4 and B and weld 
into final location. 


R Chicago. 111. 
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Ufo You Can Bookkeep a Boiler Plant! 


k economic advantage of a correct and complete water conditioning 


service in your boiler plant can be readily figured. It is a sum of savings 
effected through elimination of the many unnecessary shut-downs directly 


traceable to an inefficient water treatment. 


Efficient water conditioning starts with the raw water supply and 
continues through the plant, taking in many problems. Trouble-free 


operation is a result of careful and scientific control. 


W.H. & L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water problems. Years of 
experience have made Betz water conditioning service scientifically correct 


... complete . . . economical. 


Our nationwide staff of engineers will weleome the opportunity of 
discussing with you this important subject of water conditioning . . . 


W. HH. & L. D. BETZ, Gillingham and Worth Streets, Philadelphia 24, Pa. 


In Canada: Betz Laboratories Limited, Montreal 1. 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING « INDUSTRIAL WASTE T 
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PROBLEMS FROM THE PLANT 


Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable 


material will be paid for; answers accompanied by sketches or photographs command additional pay 


295 


turbine in question is designed for 225-psi steam. We operate at 
250 psi, superheated to 560 F. Turbine discharges direct to a con 


denser having 13,725 sq ft of surface. 


Circulating pump in the condenser circuit handles 14,000 gpm 
and is powered by a 200-hp motor. Looking at the electrical side 
of the picture, the 10.000-kw 3-phase generator runs at 1800 rpm 
and feeds into the 11-kv 60-eycle station bus. Incidentally, air is 
removed by a double-stage air-jet pump. Average barometric pres 


sure in the plant is about 25.5 in. Hg. 


Wer ARE RINNING INTO @a tough vacuum problem on one of our 
steam turbines. Before going into detail | might mention the 


Can Auto Engine Be Con- 
verted to Air Compressor? 


(This question is from October issue 
with best answers from readers 

Several old automobile gasoline engines 
have been knocking around our plant 
for the past few years. We want to put 
them to work. We have no immediate 
need for an engine, but we could put 
an air compressor to good use. What we 
want to do is convert one of the auto 
engines to an air compressor. 

If this can be done, our first load will 
be a jackhammer that takes about 100 
cfm at 100 psi. We are not sure whether 
it would be best to (1) run the engine 
as a combination engine and air com- 
pressor, by using several of the cylin- 
ders as the compressor, or (2) convert 
the engine completely to an air com- 
pressor. 

Ifter reading many of the answers 
that Power readers have sent in to past 
questions, | am sure they will get me 
starte 1 on the right track. 1 might add 
that we have all the tools and mechani 
cal skill necessary to make any changes. 


CK 


Figuring Compressor Load 
\ GASOLINE ENGINE can be converted to 
an air compressor. In a 4+cycle engine 
the piston operations are: admission, 
compression, power and exhaust. This 
cycle of operations is accomplished 
during the four strokes of the piston or 
two revolutions of the crankshaft. 

First two operations are similar to 
that of a reciprocating compressor. 
Hence two strokes of the piston or one 
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WHAT CAUSES VACUUM DROP ON LOADED TURBINE EXHAUST? 


And now for the problem, We notice a big drop in vacuum 
when the electrical load reaches between 5000 and 8000 kw. At 
the latter load the vacumm drops to 12 in. 

Our first checking point was the vacuum pump. We have tested 


this separately, along with hydrostatic tests on the condenser, 


can come to the rescue. 


ANSWERS 


READERS’ 


revolution of the erankshaft is neces- 
sary to complete a cycle. 

CK can convert some of the engine 
cylinders to do the compression job, 


leaving the remainder to do its usual 


Cleoronce 


Pressure 


work as an engine. This will require 
that certain adjustments be made on the 
camshafts operating the inlet and dis- 
charge valves of the converted cylinders. 

On the other hand, CA can convert 
the engine completely to an air com- 
pressor. In that case another engine will 
be needed to supply the motive power 
for the converted compressor. Which 
of these alternatives should CK choose? 
To answer this question we must find 
out how many cylinders will be required 
to supply the 100 cfm of air for the 
jackhammer and how many power 
cylinders are required to supply the hp 
demand. 

To advise the exact number of eylin- 
ders needed for his 100-cfm load we 
would have to know: (1) size of bore 
and cylinder dia (2) length of stroke 


and all seems to be OK. With the generator running at no load, 
vacuum is about 24.5 in. At 3000-kw load, vacuum drops to about 
23 in. Then as load increases we notice a progressive drop till 12 
in. is reached at 8000 kw. 

We're at a loss for the reason. Perhaps some Power readers 


LM 


and (3) engine hp and rpm. Neverthe- 
less, we can generalize. Then CA may 
adapt these generalizations to his spe- 
cifie case. 

Assume his engine has a capacity of 
Z horsepower and n cylinders. Then 
the quotient, Z n is the hp per cylin- 
der. Now let us find out how many hp 
he needs to deliver 100 cfm at 100 psi. 
This will tell us how many cylinders 
we need to supply the required hp. 

In sketch at left, piston is at the 
stroke end. In clearance space the com- 
pressed air is at a discharge pressure, 
ps. The piston is about to move to the 
right or down, as the case may be. 
Compressed air follows the piston and 
expands to slightly below atmosphere 
pressure, ps. At this point, air from out- 
side rushes into the cylinder until the 
piston reaches the end of its stroke. 
shown dotted. 

Now the inlet valve closes and an 
amount of air, less than the capacity 
of the cylinder, has been trapped. 
Exact amount of air must be determined 
by test. The piston starts on its com- 
pression stroke compressing the air to 
a pressure higher than CK’s jackham- 
mer requires (say, 105 + 14.7 — 
119.7 psia). This gives a compression 
ratio of 8 : 1. His engine has a ratio of 
6 : 1. Therefore, he must decrease the 
clearance to raise the compression ratio. 

He can do this by putting a plate 
(shim) on the piston or adding a disk 
on the inside head of the cylinder under 
consideration. Here's how to compute 
amount of air handled by one cylinder: 

(0.7854 D® Ex 
cim per cylinder. 

D is the bore in inches. L is length 
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Prom Tiwdine High Pressure 


| OR Air 
| Bleeder Choe Vatve 


Ol 


Pleet Cheat ber 


expensive turbines from bleeder back-flow 

damage demands a check valve that works every time. 
That's why it pays to come to specialists in power equipment 
for the valves to fill your ‘“‘watch-dog” chores. 


In the installation above, the turbine bleeder line supplies low- 

pressure steam for boiler feed water heating. The oil or air 

operated Swing Check Valve in the bleeder line gives positive 
Write for Bulletin 8-K on SK Bleeder Line protection against back flow of condensate, water leakage, or 
Check Valves, or for engineering assist low-pressure steam. The valve's full-flow design and precision 
ance on your special power problems seating give a bonus of efficiency and lower pressure loss. 


The SK Bleeder Line Check Valve is typical of the standard 
power equipment which Schutte and Koerting has been manu- 
facturing for over sixty years. In addition, SK engineers stand 


4 


ready to help you with your wzusual power control problems 


—by either adapting standard items, or engineering special 
equipment to fit your job. 


SCHUTTE and KOERTING Company 


Engineers 


1150 THOMPSON STREET *© PHILADELPHIA 22, PA. 
JET APPARATUS + WEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND VACUUM 
PUMPS + OIL BURNING EQUIPMENT - ROTAMETERS + FLOW INDICATORS + RADIAFIN 
TUBES + VALVES + SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS + DESUPERHEATERS 


of stroke in inches. V is engine rpm 
(probably 3500 or 4000). Expressing 
the engine rpm in thousands, the above 
formula takes the form: 

045 DP XLXWN (cfm) 
Here N == 3.5 or 4, as the case may be. 

However, since the actual amount of 
air handled is less than that computed, 
we must multiply the above by an 
amount less than unity, say, 0.8. This 
gives the final formula CK should use 
as: 0.36 Dx LXN cfm. Let this answer 
be C. If C equals 100, he needs but one 
cylinder to convert to a compressor. But 
if C is less, he must calculate the num- 
ber of cylinders required. 

To make the valves operate correctly 
the camshaft must be changed. Cam 
or cams taking care of the converted 
cylinders should have two high spots 
only. They should be located 180 deg 
yapart. One of these high spots will 
operate the inlet valve, the other the 
discharge valve. 

J Yavireu Philadelphia, Pa. 


Well, Perhaps... 


Tr Is GENERALLY not practicable to con- 
vert automobile engines to air compres- 
sors. | have seen a number, and they 
were generally not satisfactory. More- 
over, the cost was equal to or greater 
than that of a new compressor. 

One exception to this is the Ford V-8 
motor. I understand one manufacturer 
makes conversion parts for these motors 
Rhat are quite successful. With the 
proper parts, one bank of cylinders 
may be used as an engine, while the 
lother is a compressor. 
G W Benenier Vontpelier, Vt 


‘prror’s nore: Mr. Benedict mentioned 
ithe name of a manufacturer in his orig- 
Binal letter. This company’s name and 
faddress may be had by dropping a note 
the Plant Problem’s Editor. 


Some General Advice 
CONVERTING A GASOLINE ENGINE to com- 
bination engine and air compressor is 
quite a tedious job. Best way to go 
about it is first to strip engine of all 
unnecessary equipment. Make provision 
on camshaft so exhaust and intake 
opening and closing time is fixed in 
relation to piston movement. Thus every 
downstroke will be a suction stroke and 
every upstroke a compression stroke. 
Needless to say. the exhaust valves then 
become air-discharge valves. If engine 
exhaust manifold is not strong enough 
to withstand strain and pressure, dis- 
ecard it and make one out of pipe 
nipples. Also, incorporate a check-valve 
adaptable for air service, between mani- 
fold and air receiver. 

Another possibility is to insert sue- 
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Here's a Rough Outline to Follow When Tackling Job 


| 


Holes for cooling 
water from block to head 


Ll @ 


© © 


Ir WILL BE TOUGH to get a smooth 
firing-order on power cylinders if the 
gasoline engine is rigged up for a dual 
job. On top of that, an engine operates 
best with its water temperature reason- 
ably high while an air compressor 
favors a lower water temperature. 

Here’s the procedure | recommend 
CK follow in fitting all cylinders of one 
engine for air-compressor duty. In- 
cidentally, the L-type engine head, or 
one that has piston travel to the top of 
the cylinders, is best adapted for this 
job. Clearance volume can then be re- 
duced to gasket thickness. 

Since tools and mechanical skill are 
available, the first job is to replace the 
present cylinder head with a new head 
fabricated as shown in above sketch. 
Weld pipe nipples into the head so 
original studs can be reused. Provide 
for circulating water from block, to 
head, and then to an outlet. 

Control welding heat to reduce 
warping. And when the welding job i- 
completed, machine the head facing 
cylinders. After that, install vertical 


check valves for suction and discharge 
Locate these valves close to head to re- 
duce clearance volume. 

Then pipe the inlet lines to a mani- 
fold, not forgetting an air cleaner. Run 
discharge lines to a_ water-jacketed 
manifold for after-cooling before the 
air enters the receiver. And, of course. 
the crankshaft, valves. intake and ex- 
haust manifolds along with the ignition 
system should be removed. 

If plant water is used for cooling. 
the radiator, water pump and fan can 
be eliminated. Have water enter the 
compressor cylinder jacket first, then 
through the cylinder head to the after- 
cooler. At that point the water tempera- 
ture will have been raised. making it 
quite suitable for cooling engine evlin- 
ders. 

The job can be wrapped up by in- 
stalling adequate safety valves and a 
receiver drain. Any combination of con- 
trols can be incorporated for loading 
and unloading compressor and_throt- 
tling engine. 

R E 


Kenmore. \ 


tion valve, consisting of several steel 
disks, in the top of the piston. Then 
discontinue the camshaft drive that 
actuates the intake and exhaust valves. 
Keep all valves in a closed position at 
all times. Pistons will then receive their 
suction air via the crankease, discharg- 
ing the compressed air through the 
spark-plug opening. Provide each spark- 
plug or air-discharge opening with a 
check valve before combining the dis- 
charge openings to manifold or header. 


A far less time-consuming method 
would be to rig the evlinder head with 
two openings or holes for each eylin- 
der—-one for suction and one for dis- 
charge. It may be wise to enlarge the 
spark-plug opening and insert a nipple 
and T-fitting. This will handle suction 
and air discharge through one open- 
ing for each cylinder. Here again the 
valve camshaft operation must be dis- 
continued, 

(Continued on page 160) 
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special 
conditions: 


AnacondA Duplex Heat Exchanger Tubes 

on request are supplied with the 

ends of the external tube cut back to 
receive ferrules for rolling into the 

tube sheet. Ferrules can alsa be supplied. 


AwaconoA Duplex Tubes are available in a 

wide range of metals. These tubes can be 
supplied with the copper or copper alloy drawn 
either inside or outside of the steel tubing. 

For example, in a diethanolamine stripper, 

a copper-steel combination is called for, 

with copper on the outside of the tubes 

to resist corrosive steam and steel on the 

inside to resist attack by the amine. 


For general information on ANACONDA 

Duplex Tubes write for Publication B-2. 

And remember that ANACONDA metallurgists 

are always ready to help you solve your tube 

problems. Address 'The American Brass Com- 

pany, Waterbury 88, Connecticut. In Canada: 
Anaconda American Brass Ltd., 

New Toronto, Ontario. 


ANACONDA 
Heat Exchanger Tubes 
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ELECTRICITY 


PerroRMANCE oF A TorrepD STEAM 
Power PLANT on Suppen Loap Re- 
puction, by J GC Noest, Consolidated 
Edison Co of N. Y. Most of the load on 
the Sherman Creek Station comes from 
a single high-tension tieline. Trip-outs 
of this line cause severe unloading ol 
the station. Study and tests were run to 
determine performance under these con 
ditions of (1) local electrical system 
(2) turbines (3) steam generators. 
Studies that were closely checked by 
tests showed that frequency rose by 
about 4.5°% upon load losses ranging 
from 50 to 170 mw. Bus-voltage rise 
varied from 15°%, for the lower load 
losses, to 2407, for the higher. The fast- 
er governors of the topping units are 
primarily effective in limiting frequency 
rise. Low-pressure steam storage helps 
reduce the rate of 1l-p steam-pressure 
change. Judicious removal of excess 
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Vertical cross section of new smokeless domestic furnace 


Mitchell Power Station @ Problem of Generating Pure Steam at 


Farce amplifier 
f pra 


Details of a hydraulic-type speed-governing system for a 


down-draft principle turbine shows components in performance specifications 


generating capacity is the quickest way 
for restoration of normal conditions. 

The following operating guides were 
worked out for the station operators: 
Electrical operators must know which 
units to drop for each load condition. 
Their plan of action must be agreed to 
by turbine and boiler operators. All 
must keep informed of changing condi- 
tions. In general, the electrical operator 
will (1) trip off preselected units 
promptly (2) reduce frequency as 
needed by lowering lead on heaviest 
loaded units (3) reduce voltage by 
lowering excitation beginning with 
lightest loaded units. and maintain lag- 
ging power factor (4) in reducing load 
be guided by low-pressure header pres- 
sure and by motoring limitations on 
topping units. 

At the same time, the turbine oper- 
ator secures all units tripped by the 
electrical operator and prepares them 
for resynehronizing as needed. The 
boiler operator switches from automatic 


to manual control on combustion and 
feedwater. He secures all h-p boilers 
tripped out in a normal manner, A 
heavy coal feed is kept on the bottom 
burners of the remaining h-p boiler to 
prevent loss of ignition. Ignition torches 
are cut in immediately. All coal feed 
is cut off if water level drops below the 
danger point. L-p boilers are cut into 
service and forced to steaming rate as 


needed. AJEE paper No. 40-291. 


A New Avromatic Loap ror 
Tursine-Generators, by H B Ruud. 
lowa-lllinois Gas and Electric Co, and 
S B Farnham, General Electric Co 
Addition of an Aluminum Co of Amer- 
ica rolling mill on the Lowa-Illinois Co 
system will add a 40,000-kw peak load 
on a system carrying 100,000-kw maxi- 
mums. In addition, this load will swing 
by about 16,000 kw in. roughly. one- 
minute intervals. 

To base-load the tielines the 
Riverside Station (which will carry this 
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Uniform 
rib 
width 


No cracks 


on outside 
corners 


No wrinkles 
on inside corners 


No Wrinkles... 


Accurately made 
to close 
tolerances 
Ample ke 


lap 
widths 


No Gracks... No Blowouts! 


no place for leaks in THIS heat exchanger gasket 


AKE A CLOSE LOOK at the Goetze heat ex- 

"; cena gasket shown above. Note the ab- 
sence of cracks on outside corners . . . of wrinkles 
on inside corners . . . the uniform width of the 
ribs . . . the generous overlap of the metal jacket. 
Attention to such important details is typical 
of the kind of care that goes into the forming of 
these custom-made gaskets. It is the secret of 
their dependable service—why you can count on 
them to stay on the job indefinitely without leaks 


or blowouts. And it’s the reason they pay off in 
terms of less down-time and in the savings that 
result when gaskets don't have to be replaced 
at frequent intervals. 
. . 

You can have Goetze heat exchanger gaskets 
made in any size or shape. Estimates and recom- 
mendations will be furnished promptly on re- 
quest. Write Johns-Manville, Box 290, New 
York 16, N. Y. 
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load) to other stations in the inter- 
connected system, the load fluctuations 
must be carried by Riverside. This will 
be done by special arrangement of the 
usual speed-governing controls on two 
of the four units in the station. The 
synchronizing motor on these units will 
be oversized to provide travel time of 4 
to 5 sec from open to close as com- 
pared with the usual 20 to 30 sec. This 
will help force the controlled turbine- 
generator to assume the local-load 
fluctuation in advance of the tendency 
of fluctuations to change system fre- 
quency. 

The synchronizing motor is a sepa- 
rately excited de shunt motor instead of 
the usual split series-field motor. A 
follow-up arrangement develops a volt- 
age output proportional to the speed- 
changer lead screw position. This is 
done by a Selsyn operating as an induc- 
tion voltage regulator. To prevent pos- 
sible water carryover from the boiler a 
steam-pressure regulator exerts an over- 
riding control in case of excessive pres- 
sure drops below 750-psig total pres- 
sure. 

Current in the feeders supplying the 
mill operates the automatic load-regu- 
lating control. The totalized current 
produces a voltage drop across the 
resistor of a bridge circuit. Any current 
in the feeders unbalances the bridge. 
causing an amplidyne generator to 
produce a de voltage rotating the syn- 
chronizing motor in the proper diree- 
tion to adjust unit output in accordance 
to variation in demand. Once the tur- 
bine-generator satisfies the new load 
needs, the voltage from the follow-up 
device reestablishes the balance of the 
bridge. The amplidyne generator output 
voltage returns to zero and the syn- 
chronizing motor comes to rest. Gen- 
erator output follows the mill load de- 
mands within one to 1% see. At this 
rate the lead swings do not cause 
measurable change in system frequency. 


{IEE paper No. 49-289, 


Tue Revation or THermMat 
Desicn to Reserve Capacity Require- 
MENTS, by MJ Steinberg, Consolidated 
Edison Co of N. Y. While the present- 
day trend to single-boiler single-turbine 
station design results in minimum in- 
vestment cost for the individual plant, 
from the system-wide standpoint, invest- 
ment in total capacity may be excessive. 


Other factors strongly influencing in- 
stalled capacity are (1) accidental or 
forced outages to be guarded against 
and (2) provision of standby capacity 
‘or overhaul periods. 

Connecting boilers and turbines 
through common steam headers reduces 
the amount of system reserve capacity 
needed. Installing reserve boiler ea- 
pacity on a common steam header raises 
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TO OBTAIN COMPLETE TEXT 


Material jor these abstracts comes from 
one of the following sources: 


American Society of Mechanical Engi- 
neers, annual meeting, New York, N. Y., 
Nov 28-Dec 1, 1949, Papers are identified 
by initials ASME. Obtainable through 
ASME, 20 W 30th St, New York 18, N.Y. 


American Institute of Electrical Engi- 
neers, fall general meeting, Cincinnati, 
Ohio, Oct 17-21, 1949, Papers are identified 
by initials AIEEE. Obtainable through 
AIEE, 20 W 39th St, New York, 18, N.Y. 


Engineers’ Society of Western Pennsyl 
vania, annual meeting, Pittsburgh, Pa., 
Oct 17-19, 1949, Papers are identified by 
initials ESWP. Obtainable in proceedings 
at $7.50 trom Wo Porter, secretary, 
ESWP, William Penn Hotel, Pittsburgh, 
Pa. 


plant availablity and reduces the need 
for system reserve. These factors can be 
demonstrated by applying the proba- 
bility theory and assuming that a given 
level of reliability will be acceptable 
for alternate schemes. 

In reheat-regenerative cycles. com- 
mon steam headers are not practical. 
The gain due to increased economy 
from this eyele compared to single-unit 
straight-regenerative cycle is equivalent 
to about $6 per kw justifiable addi- 
tional investment for reheating. This is 
less than for some layouts using com- 
mon steam headers. AIEE conference 
paper. 


Governors THE ATEE-ASME Gov- 
ERNOR PERFORMANCE SPECIFICATION, by 
A F Schwendener and Wayne Astley, 
Westinghouse Electric Corp. The joint 
AIEE-ASME Committee on recom. 
mended specification for prime-mover 
speed governing recently issued its sug- 
gestions. Included were definitions and 
descriptions of terms relating to gov- 
ernor functions and performance stand- 
ards, 

This paper shows the application of 
these terms and definitions to modern 
speed-governing systems. Tt also  indi- 
cates how these svstems meet the re- 
quirement- of the specifications. 

Two basic speed-governing tvpes re- 
ceive considerable attention. One con- 
tains features common or comparable 
to most flyball governing designs. The 
second is an oil-governing system. Fig 2. 
p 128. All components. grouped under 
proper terms. are put together in table 
form. In a similar manner the com- 
ponents of an electronic governor can 
also be listed. 

The author then describes the opera 
tion of each svstem as a whole so the 


function of the components can be un- 
derstood. As he describes the role of 
the component part he points out how 
it compares with the suggested specifi- 
cation of the joint committee. 

Operating conditions require- 
ments selected for discussion are: (1) 
steady-state speed regulation (2) 
steady-state incremental speed regula- 
tion (3) dead band (4) stability and 
overspeed (5) range of speed-change 
adjustment (6) adjustment of speed 
regulation with turbine in operation 
(7) load-limiting device. ATEE paper 
Vo. 49-288. 


FUELS AND FIRING 


Lanoratory AND Home PERFORMANCH 
or THE ILLINOIS SMOKELESS FURNACE. 
by JR Fellows, Univ of Illinois, and 
John W Norris, Lennox Furnace Co. 
Extensive laboratory and field experi- 
ence have gone into the development o! 
smokeless domestic furnaces. This 
paper presents a digest of much of this 
information as it pertains to the- unit 


described, Fig. 1. 

The authors presume the audience is 
familiar with basic principles of smoke- 
less combustion. They refer freely to 
papers previously published on these 
principles. 

Some new problems in draft regula- 
tion as they affect the new design are 
discussed. The various devices devel- 
oped to solve these problems come in 
for some study. 

Given is a summary of indoor and 
outdoor temperature data for a con- 
tinuous period covering one half of a 
complete heating season. From this data 
it is concluded that many private homes 
can operate a smokeless furnace of 
reasonable size with only once-a-day at- 
tention. ASWE paper No, 49-A-28. 


LUBRICATION 


Denstty-PRessURE RELATIONSHIPS FOR 
Two Low-Viscosity DimetuyL SILox- 
anes, by S B Gunst, Gulf Research & 
Development Co, and University ef 
Pittsburgh. The dimethyl siloxanes are 
members of the group frequently called 
silicones. They are heat stable. chemi 
cally inert compounds. Their stability 
and small viscosity-change with tem 
perature suggest their potential excel- 
lence as viscometer-calibration stand- 
ards, the objective which prompted this 
investigation. 

In the rolling-ball viscometer, an in- 
strument used for the determination of 
absolute viscosities of fluids at elevated 

(Continued on page 151) 
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we 
How to get new 


Trade steam losses 
for them... 


Cost of Steam Leake at 100 Pounds Pressure 
{Assuming steam costs 50 cents per 1000 Ibs.) 
“Size of Lbs. Steam Wasted Total Cost Cost” 
Orifice Per Month Month Per Year 
835,000 $417.50 $5,010.00 


470,000 235.00 2,820.00 
210,000 105.00 1,260.00 
315.00 


T COSTS far more to live with leaky 
steam traps than it does to replace 

them with Armstrongs — the traps that 
pass no steam. Measure their cost against 
steam losses caused by traps that let steam 
get by (see left). 

In Armstrong traps the discharge valve 
is water-sealed at all times—no steam gets 
to it. There’s no chance for dirt to hold 
the valve open and let steam escape. 
Armstrong traps don’t COST money, they 
SAVE money. Ask your nearby Armstrong 
representative to figure on the traps you 
need now. 


ARMSTRONG MACHINE WORKS 
Saves $59.62 MONTHLY — $98 for Armstrong 812 Maple St., Three Rivers, Mich. 
Steom Traps cut the fuel oil consumption at 


Wisconsin Cleaners, Milwaukee, from an aver- ft 

age of 1167 gallons per month down to an 

average of 625 sgions per month. The traps SEND FOR THE STEAM 
were better than “for free’ — they pay back TRAP BOOK. Ic tells how 
their purchase prite more than seven times to figure condensate loads, 
every year! 


how to select traps. Includes 
prices, data, capacities of 
Armstrong Steam Traps. 
Write for your copy 
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BUSINESS ITEMS APPOINTMENTS FOREIGN FIELDS 
WASHINGTON NOTES « NEW DEVELOPMENTS « CONVENTIONS 


| 
} 


JAMES D CUNNINGHAM, president Republic Flow Meters Co, 
becomes president of American Society of Mechanical Engineers also regional vice-president Light Co, 


UNBY, associated with 
ain, made regional v-p 


ASME Officers Take Over 


THe ANNUAL MEETING of 
the American Society of Mechanical En- 
gineers was run Nov 28 through Dec 2. 
Its theme was, “The Engineers’ Contri- 
bution to a Peaceful World.” There 
were 74 technical sessions and over 300 
technical papers. At the close of this 
meeting the new officers, some of whom 
are shown on this page, took over their 
duties. 

As is usual at the annual meeting, 
papers and awards covered the full 
range of mechanical engineering. In 
the field of awards the following men 
were singled out: Alex D Bailey, Fellow 
ASME, vice president Commonwealth 
Edison Co; D Robert Yarnall, Fellow 
ASME, president, Yarnall-Waring Co; 
Roy Muir, Fellow ASME, vice-presi- 
dent and general manager of General 
Electric’s apparatus dept. AH received 
honorary memberships. 
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These men were recipients of medals: 
Fred Dornbrook, general consultant, 
power plant dept, Wisconsin Electric 
Power Co, the ASME medal; Fred B 
Seely, dept head. University of Illinois, 
dept of theoretical and applied me- 
chanics, the Worcester Reed Warner 
medal; Harold B Maynard, president. 
Methods Engineering Consultants, the 
Melville medal; Arthur M Wahl, de- 
velopment engineer, Westinghouse Elec 
Corp, the Richards Memorial award: 
Philip S Myers, assistant professor of 
mechanical engineering at University of 
Wisconsin, the Pi Tau Sigma award. 

The technical papers that apply te 
the power field will appear in Power's 
Technical Briefs department from time 
to time beginning with this issue. p. 128 


EDITOR'S NOTE: For more news and the calendar 
COMING EVENTS. usually appearing on this page 
en te nage 192 


A C PASINI, Detroit Edison, 


J C REED serves as regional 
vice - president, Region Ill 


T E PURCELL, supt, Duquesne 


director-at-large 


The speakers and their subjects were 
selected to present the most up-to-date 
information on important items by 
those in a position to speak authorita- 
tively. The panel or symposium method 
of presentation featured many of the 
sessions. Several such sessions were: 
(1) Management: The Obligations Im- 
plied by Trusteeship (2) Railroads: 
American Railroads--Our Largest Ma- 
terials-Handling Industry (3) Fuels 
and Power: Flyash Utilization. 

While not a panel or symposium, a 
somewhat similar session was conducted 
on Furnace Performance Factors by the 
Research Committees of the Fuels. 
Power and Heat Transfer Divisions. 

Along with the papers and awards 
were opportunities to visit several plants 
in New York City or its immediate 
vicinity: Public Service Elee & Gas Co, 
Sewaren, N. J. power plant: Worthing- 
ton Pump & Mach Corp, Harrison, N. J. 
works: Waldorf Astoria Hotel; New 
York Times--newspaper: Tide Water 
\--ocliuted Oil Co. Bavonne, N. J. 
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WATER 


Backs Your 
Routine Plant 


Testing..-- 


with Scientific 
Laboratory 


Analysis 


F hic analysis of boiler water 
Naxco System service does not stop with your 
Original plant survey and chemical treatment recom. 
mendations . .. One of the principal reasons Nalco 


NATIONAL ALUMINATE System plants continue to get water treatment results, 
CORPORATION year after year, is that Nalco field and laboratory 


6222 West 66th Place service back routine plant testing and control pro- 
Chicago 38, Illinois cedures with careful analyses and regular surveillance 


of all conditions relating to your overall water treatin 
Canadian inquiries should be 
addressed to Alchem, Limited, pocrenans. 


Burlington, Ontario Permanent water treatment security with The Nalco 
System can be started promptly at your request. Call 
your Nalco Representative today — or write direct 
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of JENKINS 


Please send Stainless 
NAME 


COMPANY 


ADDRESS 


VALVES 


JENKINS BROs. 80 Wie Srreet 


sieel Valve Folder 


New Yorn 13, N, 


Form 194 


¥. 


Built to the same quality standard 
that makes any Jenkins Valve your best buy. 


You know it pays—and pays well—to use Jenkins Bronze, 
Jron and Steel Valves. In industry after industry. these 
valves bearing the famous Diamond trade-mark have set 
records for long, trouble-free service and low upkee P cost. 

You'll find the same Jenkins quality built into Jenkins 
Valves of Stainless Steel. Service records show many years 
of faultless operation in the control of highly corrosive 
fluids,and liquids which may beeome contaminated or 
discolored by contact with other metals. 

More and more Stainless Steel Valves have been added 
to the Jenkins line as the need has developed in such in- 
dustries as food processing and packing, chemical, textile, 
petroleum, pulp and paper, and rubber. Today it includes 
Gates, Globes, Angle, “Y" and Check Valves in a range of 
sizes to answer practically all requirements. 

A new data folder just off the press, describes the com- 
plete line of Jenkins Stainless Steel Valves, and contains 
valuable information on selection of the proper alloy for 
the service. 


globes & angle | 
ail gaa | | 
} 
| 
| 
J 
Heres the of il 


If your plant handles corrosive liquids, or fluids that 
must be kept absolutely free from contamination or dis- 
coloration, you will want this new Data Folder. [It will 
help you select the right Stainless Steel Valve for your 
requirements. Write for a copy today. Use the coupon, 


Jenkins Bros., 80 White Street, New York 13, N. Y. 
Bridgeport, Conn.; Atlanta; Boston; Philadelphia; Chicago; 
San Francisco. Jenkins Bros., Ltd., Montreal 


Sold through leading Industrial Distributors everywhere 


JENKINS 


LOOK FOR THE DIAMOND MARK 


VALVES 
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Number 211 


Handy Viscosity Conversion Chart 


g 
450 Oi viscosities may be measured or 
a given in any number of systems. Saybolt . 
1700 400 ot universal seconds are the commonest t 
a units used in America. They are meas- 1) 
350 ured by a commercial instrument known Bt 
350 as the Saybolt viscosimeter. The rela- 
p tion of these units to those measured by \ 
1500 a basically scientific instruments depends 
300 20 on the temperature at which the oil is 
measured. 
1400 300 _ The nomogram is based on the rela- 
tions for 100-F oil temperature as given 
. 1300 3 So a c in the American Society of Testing Ma- 
| terials Standard, Designation D446-39. 
§ 40-4. This relates Saybolt universal seconds 
1200 5 to the kinematic viscosity in centistokes. 
250 200 8 Relation between kinematic and absolute 
° viscosities depends on the oil's specific 
§ 1100 3 3 
2 + gravity. This may be found by com- 
= paring the weight of a volume of oil 
1000 with that of an equal volume of water 
150 when both are at 60 F. It may also be 
adie 200 = found by a hydrometer graduated in 
800 Example: An oil having a specific 
o 2 N gravity of 0.85 at 60 F has a viscosity dil 
a of 840 Saybolt universal seconds when 
700 150 100g a heated up to 100 F. Find its kinematic } 
and absolute viscosities. Lay a straight 
600 4 edge between the corresponding inter- 
a sections on the left- and right-hand 
06 scales and find 182 centistokes kinematic 1 
500 q viscosity, 155 centipoise absolute viscos- i 
ity, and 35 deg API. i 
it 
By Joun F Hyam, f 
Sarnia, Ont., Canada 
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FLOWMATICS 
ar 


WELL-KNOWN 
PAPER 


Hold CLOSE WATER LEVEL on 


fast-steaming boilers taking rapid swings 


Here is one of two COPES Flowmatics serving 810-psi, 825-F C-E 
Type VU boilers in one of New York State’s most modern paper mills. 
Rated at 110.000 pounds per hour, each boiler is subject to a sharp 
load change every three minutes. Despite this severe service, drum 
water level is held within plus-or-minus one inch. 


NORTHERN EQUIPMENT COMPANY 
101 Grove Drive, Erie, Pennsylvania 


BRANCH PLANTS in Caneda, England, France, 


Austria, Itely Representotives Everywhere 


The story of this important 
BOILER installation is told in Perform- — % 
WATER ance Report Bulletin 479 
Lever \ Write -on your letterhead, Boiler Feed Water Control . . . Excess or 
CONTROL please for your copy Constant Pressure Control, Steam or Water 
... Liquid Level Control... Balonced Valves 


. . . Desuperheaters . . . Boiler Steam Tem- 
perature Control... Hi-Low Water Alarms. 
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PLANT EQUIPMENT NEWS 


Published monthly as a service to readers 


Stroke-adjusting sleeve - r Crosshead bearing bushing Packing gland, Discharge 
-- i valve~~ 
Orive rod pong 


O 


“To connecting rod ond crank 


Plunger- 


Orain- Packing- Suction vaive--- 


Chemical proportioning pump has a stroke with infinite adjustments trom 0 to 2 in. 
Drawing shows screw-operated stroke sleeve for plunger changes so. . . 


PUMP HAS INFINITE STROKE ADJUSTMENTS 


PIGL e@ Motor- driven, variable - stroke, 
positive-displacement, Nelson chemical pro 
portioning pump has free-floating plunger. 
Plunger diameters range from 4 to 1 in., 
with stroke adjustable from 0 to 2. in. 
Pump operates at speeds up to 60 rpm and 
pressures to 1000 psi. 

Pump has a cylindrical crosshead con 
nected by a constant-throw crank to the 
power unit. Stroke adjustment is made by 
a sleeve threaded into the crosshead and 
onto drive rod, as in drawing above. Serew 
ing sleeve into or out of crosshead shortens 
or lengthens the plunger’s stroke by in 
creasing or decreasing the lost motion at 
1 between the drive rod and sleeve head. 

Thrust from the connecting rod to the 


crosshead is taken by a ball-bearing roller 
R, riding on a track in the photo shown at 
top of the page. Crank turns clockwise so 
that connecting-rod power thrust is down 
ward on this bearing during each discharge 
stroke. This leaves the crosshead free, elim 
inating crosshead wear, and stroke adjust 
ment may be made while pump operates. 
\ pump without motor drive may be in 
stalled as a linkage-drive unit. Such an 
installation may be made by directly con 
necting the pump’s drive rod to the eross 
head arms of a reciprocating pump or to 
any mac hine having a rec ipro ating or o- 
cillating movement. 
Nelson Pumps, Wright Chemical Corp. 
627 West Lake St, Chicago 6, Ill. 


QUICK FREEZER P126 

Continuous packaged quick freezer, 
Freez-Pak, is capable of handling 4000 
pound-packages of frozen food per hour or 
hardening 8090 pint packages of ice cream 
in a continuous cycle. 

Food freezer consists of a structural- 
steel framework with 80 aluminum freezer 
trays containing 12 shelves 5 ft wide. The 
ice-cream quick hardener has 50 trays with 
7 shelves 5 ft wide. The freezer tray never 
leaves the cold room. Only food or ice 
cream packages enter and leave so there 


For further data on above items use reply cards on page 184a, identifying 
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is no chance for frost or ice to build up 
on freezer trays. 

Space required for a Freez-Pak of 4000 
lh per hr capacity is 22 ft long by 19 
ft, 11 in. wide by 8 ft, 9 in. high for load 
ing and discharge section. 

Freezing Equipment Sales. Ine, 415 W 
Market St. York, Pa. 


HOSE AND FLANGE PLO2 
Tough, flexible Penflex Titepak metal 
hose and flange withstands pressures up to 


¢ 


Your information center for new 
products to solve plant problems. 
Spot what you need, use handy 
cards to request more details 


350 psi. It handles highly volatile liquids 
and stays leakproof. 

Pennsylvania Flexible Metallic Tubing 
Co, 1528 Walnut St, Philadelphia 2. 
Pa. 


SAFETY SWITCH F P169 
Small over-all dimensions are accom- 
plished by compact design of the Lo Ohm 
switching mechanism. Switch handle is on 
front for easy, full-view operation. Modern 
automobile-type cast-aluminum _ handles 
make switch suitable for close ganging. 
Silver plating is standard for all current 
carrying parts. Enclosure is of code gage 
steel. Provision is made for padlocking 
handle in “off” position. 
Dept CG, Metropolitan Electrie Mfg 
Co, 22-50 Steinway St, Long Is'and 
City 5, N.Y. 


PROVPORTIONING PUMPS 

Chemical proportioning pumps have 
ceramic wet-end parts, with reagent head 
valves and valve housing armour-encased in 
porcelain. Valve seats gaskets and dia 
phragms are of inert fluorinated hydrocar 
bon plastic. 

Pumps can handle all acids other than 
hydrofluoric, all metal salts except strong 
caustics, chlorinated hydrocarbons, halogens 
and liquids that must be kept free of 
metal ion contamination. No stuffing box 
or running seal required. Flow rate ad 
justable while pump operates. Both man 
ual and automatic control are available 
Capacities range up to 5.5 gpm and press 
ures up to 100 psi for large units and 250 
psi for small sizes. 

Lapp Insulator Co, Process Equipment 
Division, LeRoy, N. Y. 


AIR HOSE P123 
rhree ply fabric reinforced red-covered 
air hose has tube and rubber made of oil 
pro Ne rubber compounds 
Tube of the new hose will not flake off 
Hose comes in '4, 5/16 and 3% in. sizes 
with outside diameters of ‘2, 9/16 and 
21/32 in. It weighs 10.3, 12.2 and 15 
Ih per ft. respectively, 
B F Goodrich Co, Akron, Ohio. 


RUST-RESISTANT PRIMER P130 
Multi-purpo-« moisture-proof metal 
primer, Led-Chlorixide ts a balanced 
blend of red lead, zine chromate and iron 
oxide. It provides a tough, highly imper 
meable, rust-resistant film foundation for 
finish eats. 
Thompson-Porcelite Paint Co, 330 
Race St, Philadelphia 6, Pa. 
(Continued on page 140) 
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Piping equipment for every 
from one complete line 


FOR BETTER CONTROL 
OF HARD-TO-HOLD FLUIDS 


Crane Diaphragm Valves—in plain iron or Neoprene-lined types— 
are ideal for conveying compressed air, compressed or liquefied 
gases, volatile and corrosive fluids. Crane separate disc-diaphragm 
construction—a revolutionary improvement in packless valve design 
—makes these new valves safer, more durable, more efficient. 
On Crane valves, the diaphragm is used only to seal the bonnet 
. is not subject to cutting, crushing and rapid wear. A separate 
circular disc permits positive shut-off even should the diaphragm 
fail. Y-pattern body design assures greater flow ca- 
pacity, minimizes pressure drop. Crane separate disc- 
diaphragm design reduces appreciably the torque WORKING PRESSURES: 
required to operate these valves. For further informa- af" . 
tion, WRITE FOR CIRCULAR AD-1761. Upto 150 pounds water, oll, 


air or gas—180° F. max. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 


temp. Sizes up to 6 in. 
Branches and Wholesalers Serving All Industrial Areas Screwed or flanged ends. 


@ one orveER TO CRANE COVERS ALL PIPING NEEDS... 
FOR THIS AIR COMPRESSOR INSTALLATION, FOR EXAMPLE 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS + PIPE » PLUMBING AND HEATING 
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CURRENT INDICATOR P170 
Vini-amp indicates load current of motors 
and other ac-operated electrical devices. 
Device is less than 2x2x1 in. thick with an 
opening in the center to take the carrying 
current line. 

A neon indicator lamp glows at mini- 
mum amperage flow depending on number 
of turns through center. Available in dif- 
ferent ampere ratings, these devices can 
serve to check motors and other circuits 
for overloads. 


Industrial Devices, Ine., Edgewater, 
N.J. 


OIL BURNER PLUMP 
Positive - displacement variable - volume 

pump is submerged in the oil reservoir of 

industrial oil burners to meter fuel. 

The pump makes it possible to burn 
without manual adjustment any weight of 
industrial oil from No. 1 to No. 6 or 
Canadian bunker Q oil. Rate of oil feed 
is governed by the length of piston stroke, 
controlled by a cam mechanism. 

Control lever is operated either manually 
or automatically. When lever is in high- 
fire position, cam permits spring-operated 
pistons to draw back to full stroke, filling 
the cylinders with oil for large-volume feed. 
When the lever is in low-fire position the 
cam cuts down the piston stroke to where 
the cylinder fills for small-volume feed. 
Iron Fireman Mfg Co, 1305 S W 12th 
Ave, Portland 1, Ore. 


CUTTING TOOL 
Spearhead Cutter combines the func 
tions of, a circle cutter, straightedge, com- 
pass, scorer and knife in a single manually 

operated device. 

Made of durable phenolic plastic the 
cutter weighs less than four ounces and is 
1'4 in. long, 144 in. wide and *4 in. high. 
It cuts acecurate-size gaskets from any 
pliable sheet material round, odd, 
straight, square, rectangular, oval or other 
irregular shapes. Manufacturer says de 
vice will accurately cut a 4-in. hole in 
material in. thick. 

Zimmerman Packing Co, Cincinnati, 
Ohio 


CLUTCH PISI 
Type SF clutch mechanism for starting 
and stopping the flow of mechanical power. 
New design incorporates an extended 
bronze bushed sleeve, tapered on the out 
side diameter to fit tapered bore of sheave. 
To assemble sheave on sleeve, remove 
grease fitting, place sheave over taper, and 
use the standard pull-up bolts to draw 
sheave snugly into place. This new design 
eliminates the operations often necessary 
with straight sleeve in re-boring the sheave, 
drilling and tapping into web of extended 
sleeve bowl, and cutting keyways. 
The Edgemont Machine Co, Dayton, 
Ohio 


(Continued on page 112) 


Did You See? 


Dust Classifier that grades dust parti- 
cles from typical flue-dust samples and 
gives data for a graph analysis within 
2 hrs page 182 


Gas Burner that handles any com- 
bustible mixture of gas over a wide 
range of pressures from 0.1 in. water 
to L'y psi page 170 


Process-Heat that can be furnished 
from a self-contained, direct-fired heat- 
ing unit burning either gas or oil 

page 184 


Controlled Humidity that you can get 
from a compact, totally enclosed, unit 
air-conditioning system for volumes 
from 1000 to 20,000 efm of air at room 
temperatures page 166 


Standardized Boilers that bring to 
2-drum watertube boilers in the 10,000 
to 45.000 Ib-per-hr class the advantages 
of compact, symmetrical bent-tube de 


sign page 178 


Water Treatment preparations that 
meet specific requirements for small 
and medium-sized steam plants page 168 


Intake Sereen that removes trash and 
large solids from water intakes with a 
power-operated cleaning mechanism 


page 176 


Oil-Burner Pump that has positive 


displacement, and variable volume to 
meter fuel to rotary-cup atomizing oil 
burners page 140 


Centrifugal Pump that is made of 
stainless steel to be used in handling 
acid and alkaline solutions page 171 


Motor and Starter that is a manual. 
auto-transformer type for squirrel cage 
motors. Equipment has a switch mech 
anism with a quick-make, quick-break 
action page 1f0 


Capacitor Motor specially-built to 
minimize over-all dimensions of ‘ys to 
5 hp high torque, integral-horsepower 
model page 


Cable-Splice Housing that ha- a pla- 
tie housing to eliminate lengthy outsich 
wrapping operations for joining elec 
trical cable. Main structural part of 
housing is a pipe made from a tough, 
corrosion-proof blend of synthetic rub 


ber and thermoplastic resins page 172 


And Next Month... 


Cold-Weld Process that) gives good 
intermolecular bending between metal- 


by squeezing metal pieces together 
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Improved solderless lug of hard drawn Revere 
Copper, cold worked over and over without 
distortion, cracking, pitting or scarring. 


Pierced, formed at short 45 degree and 90 degree angles 
and deeply serrated, this “Double G” solderless lug really 
gets a working over .. . and cold, too, no annealing. 
Yet, with all this, the surface remains absolutely smooth, 
the lug is not in any way weakened and there is no twisting, 
pitting, cracking or scarring of any kind. And, in addition, 
its dimensions are held. 

When the Gregory Manufacturing Co., Inc., was develop- 
ing this solderless lug, with its unusual features, it had a 
problem on its hands. 

Their design called for copper strip that could stand 
a lot of cold working and when finally fabricated into a 
product of uniform quality, would not have a lot of twist, 
cracks, pitted or scarred surface. In their efforts to secure 
such a product their engineers had frequent consultations 
with Revere’s Technical Advisory Service. The result was 
the product shown and described above, with production 
time and money saved and rejects held to the vanishing 
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IT'S NEW! IT'S DIFFERENT! IT’S MADE OF REVERE COPPER 
—The “Double G" Solderiess Lug made by THE GREGORY 
MANUFACTURING CO., INC., New Haven, Conn., for the 
electrical field, comes in 6 sizes to accommodate from 14 ga 
wire to 1,000,000 CM cables. Pressure screws are s 


teel. 


HOLD 
deep-cut serrations on 
both tubular tions and proj 
tang help to make firm, non-slip 
joints possible. They alse increase 
the rigidity and conductivity of the 
connection. Note that these serrations 
were made cold, and without any 
distortion of the Revere Copper 
used. Lugs shown are twice actual 
size and are unretouched. 


TIGHT—These sharp, 
inside of 


point. The material used was Revere hard drawn copper 
strip with a temper of 36 to 46 Rockwell B Scale. This 
company feels that they could not have developed such a 
successful product if the quality of the copper was not of 
the best and did not possess the inherent working char- 
acteristics needed, 

Perhaps Revere Copper or some other Revere Metal 
can be of help in developing or improving your product— 
cutting your production costs. Why not tell Revere’s 
Technical Advisory Service about your metal problems? 
Call the Revere Sales Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, U1; Detroit; Mich; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.--Sales Offices in 
Principal Cities, Distributors Everywhere. 
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OIL-REMOVAL PROCESS P171 


Cylinder oil is removed from condensate 
by constant admixture of an oil-absorbent 
slurry and filtering-through paper. A pro 
portioning pump feeds the slurry at the 
needed rate. Operation of the process is 
almost automatic, taking not more than an 
hour or two of a man’s time every 36 hr. 
In addition to high efficiency of oil re 
moval, maker claims that solid products 
of filtration are easily disposable and do 
not constitute a stream-pollution factor. 
An 8-month test on a 2000-hp installa- 
tion showed that cylinder oil in condensate 
wag reduced from 20 ppm to less than one 
ppm with a flow rate of 2.5 to 3.5 gpm per 
sq ft of filter area at a temperature of 125 
to 160 F. Oil removal is constant from be 
gimming to end of cycle. 
Sparkler Manufacturing Co, Munde- 
lein, Ill. 


SOLENOID VALVE 


Electro-Hydraulic solenoid valve is suit 


P136 


able for oil or oil-vapor service on tem 
peratures up to 1000 F and for steam, 
water, air, gas and general 
temperatures up to 850 


service on 


Valve is packless and operates from a 
6-v storage battery 
come in sizes from '» 
flanged. 

Corrosion-resistant valves from 'y to 


Forged steel valves 


to 2 in. screwed or 


For further data on above items use 
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in. inclusive are 18-88, 
18-85Mo, acid bronzes, aluminum, Ampco 
Alloy, D-10, Everdur, Hastelloy and other 
alloys. 

Hoppe Engineering Co, Greensboro, 


Ind. 


available in 


COMBUSTION SAFEGLARD P112 
Industrial and commercial fuel-fired boil 
ers can make use of electronically oper 
ated flame safeguard, Flame-otrol, 1300. 
This control uses the flame itself as a 
working part of the protection circuit to 
give instant switching action on flame 
failure. The 1300 series has a guaranteed 
safe-start. In addition it has interchange- 
able plug-in units for increased program 
variety, easily adjustable to a wide selec- 
tion of purge, preventilating and ignition 
program cycles. 
Wheelco Instrument Co, 847 W Harri- 
son St, Chieago 7, HL. 


#123456789 
97 09 19 29 38 48 58 67 77 87 
08 17 34 43 52 60 69 
77 07 15 23 30 38 46 53 61 69 
67 06 13 20 26 33 40 46 53 60 
$7 05 11 17 22 28 34 39 45 51 
47 04 09 14 18 23 28 32 37 42 
37 03 O7 11 14 18 22 25 29 33 
27 02 05 08 10 13 16 18 21 24 
17 01 03 05 06 08 10 11 13 15 
07 00 01 02 02 03 04 04 05 06 
57408529 6@ 


MULTIPLICATION CHART PI3I 
Clearly printed chart, cased in moisture 
proof nonglare plastic, 


cuts multiplic ation 
time more than 50% and yields exact 
numerical answers. 

Block 
shows how to multiply two 2-digit num 
bers, the first of which ends in 7. Cireled 
numbers show reading to multiply 87x93. 
Write down 783 and below it, shifted one 
place to the right, 261. Add to get the 
product 8091 as below 

This chart, less than a foot square, is the 
invention of John L 


here reproduced from chart, 


Garwood, former 
government disbursing officer. The time 
saving is said to be even greater in multi 
plying numbers of three or more digits. 
Disbursing Agents Computing Co, Ine, 
Suite 901, 25 Broadway, New York, 
N. 


PLASTIC NAMEPLATES 
For identification of valves, switches, in 
laminated 


strument panels, and gages, 


plastic nameplates are made in 1/16, '4 or 
! 


» in. thiekness with the characters en 


reply cards on page 184a, identifying 


Surface laver of these 
plates is black, white or red, and the core 


graved hem. 


is a contrasting color 

Letters, diagrams, trademarks are clear 
cut, highly legible, and permanent. The 
plastic is impervious to changes in tem 
It can 
be wiped clean with a damp cloth. 
Industrial Nameplate Service, PO Box 
5005, Houston 12, Texas 


perature, weatherproof, fumeproof. 


MOTOR SPEED-CONTROL 

Type 1701-A Fariac speed control will 
handle a 1/20-hp de shunt motor or a 
1/15-hp universal motor from an ae line 
Range of continuous speed variation avail 
able is from motor rated speed down to 
A working 


range of 30:1 can be obtained with shunt 


nearly zero at constant torque. 


motors, and of at least 50:1 with most uni 
versal motors 

Motor can be reversed almost instantly 
by merely flipping the “forward-reverse 
switch. No time delay is necessary in 
starting or in reversing. Controls are housed 
in a metal cabinet about 6% x 5%, x 45) 
in. 
General Radio Co, 275 Massachusetts 
Ave, Cambridge 39, Mass. 


HANDWHEEL VALVE 

Continuously connected handwheel posi 
tions diaphragm-controlled valve under any 
condition regardless of instrument air pres 
sure on the diaphragm or in opposition to 
the spring. Stops can be set to limit valve 
stroke to 0 to 100% of travel. 

Position indicator shows the valve plug 
position and setting of the travel stop. It 


also shows the percent of free travel of 
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the valve plug and in what portion of the 
valve stroke-free travel occurs. 

Worm gear permits mounting the hand 
wheel unit integral with the spring barrel. 
This gives a straight-line lift on the valve 
stem for any travel up to 4 in. Power ap- 
plied to valve stem is the 
point in the stroke. 
operates with valve in 
horizontal position. 


same at any 
Valve wheel 
either vertical 
A chain wheel can be 
used for remote control. Handwheel may 
be applied to valves of 1% in. to 16 in. 
size. 

Hammel-Dahl Co, 243 Richmond St, 
Providence 3, R. 1. 


valve 


AIR HOSE P138 

Designed specifically for paint-spraying 
equipment the hose is light and flexible. 
The one-braided type comes in three sizes, 


4%, 5/16 and “% in. Two-braided style is 


7/16-in. size. 


The B F Goodrich Co, Akron, Ohio 


CAPACITOR MOTOR 


lo minimize 


P162 
over-all dimensions of this 
Tri-Clad 
mounted in the base and there 
onduit 


integral-horsepower motor, ¢a- 


pacitors are 


is no in box on the side, Conduit 


box has been replaced by a built-in terminal 


beard inside the end shield for 


easiet 

wiring 
In ratings from ‘2 to 3 hp, the-e high 
torque motors are available in two types: 
Types capacitor-start, and Type 
KCR, capacitor-run. The KCS moter is 


designed for 115/230 volts, while the KCR 
230-y design. 
Motor is equipped with long-life lubricated 
ball 
relubrication 

fittings make 
when it becomes necessary 

General Electric Co, Schenectady 5, 


N.Y. 


motor is single-voltage 


bearings that run for vears without 


But readily accessible grease 


possible easy lubrication 


DRAFTING BOARD 

Light, strong drawing board results 
from air-cell or honeyeomb design em- 
ploying outer strips of ply wood panels 


with honeycomb between. 
Entire board has been dipped in a water- 


For further data on above 
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ifems use 


proofing agent to seal in honeycomb con- 
struction. A straight-edge gear-rack aligner 
makes T-squares unnecessary. Board comes 
in sizes from 12 by 17 to 31 by 42 in. 
Cal-Pan Corp, 1111 S Fremont 
Athambra, Calif. 


Ave. 


ROLLER 4 SMITH 


WATTHOUR METER P152 
Socket-type meter uses unit construction 
of all four major assemblies: base, elec- 
tromagnet, damping system and register. 
rhis construction permits meter to keep 
in step with load growth since current and 
potential be quickly 
with coils of other ratings. 
Type S-3 


single 


coils can replaced 


meter is available in 2- or 
phase, 5- or 


for or service. 


l5-amp rating 
It may be had 
with either clock-type or eyclometer reg 
isters. 


Roller-Smith, Dept EM, Bethlehem, Pa. 


CORROSION INHIBITOR P139 
Brooks D-O Corrosion Inhibitor is easily 
soluble in water and readily combines with 
any dissolved oxygen present. 
One or two pounds effectively treat 5000 
gallons of feedwater. 
The Brooks Boiler Treatment Co, 3304 
E 87th St, Cleveland 4, Ohio 


PLATE-TYPE RHEOSTAT 

Rheostat is designed for field control of 
de shunt- or compound-wound motors, self 
excited generators, exciters, separately ex 


cited 
It is suitable for paper,’ textile, machine 
tool industries, as well as rotating-equip 
ment builders. 

Rheostat features adjustable stops that 
limit dial-switch movement at each end of 
travel. These stops are adjustable through 
a 9-degree angle, making it possible to 
adjust maximum and minimum resistance 
that can be cut in or out of the circuit. 
General Electric Co, Schenectady 5, 


generators and syuchronous motors. 


OVERCURRENT RELAY 

An overcurrent relay provides adequate 
fault protection for distribution feeders 
Usually when a feeder is re-energized after 
an extended outage the accumulation of 
loads causes an inrush current to flow. 
Type IAC-77 relay takes care of this by 
having an extremely time char- 
acteristic curve with a shape approximat- 
ing those of power fuses and distribution 
cutouts. 

New relay has the usual! features of other 
overcurrent relays such as time dial, 
tapped coil, single contact with target-seal 
in device and provision for instantaneous 
attachment. 

General Electric Co, Schenectady, N.Y. 


inverse 


PANEL METER 


This one 


P163 
meter can be used for 
adding external ac 
cessories, and by merely changing the face 
plate. The de 


several ranges by 
instrument 
ranges from 50 to 500 microamperes ; 


self-contained 
from 
1 to 500 milliamperes, and from 1 to 15 
amp. 

External shunts with leads permit higher 
ranges. As an ace meter of the rectifier type, 
the range is 1 to 500 v, completely self- 
contained, External resistors can be added 
to provide higher ranges. Meter aceuracy 
is 4 2% of full seale for de operation: 

5% when used as an ac instrument 
International Instrument, Ine, 331 
East St, New Haven 1, Conn. 


DUST COLLECTOR 
Highly efficient, of dust 
separation results from the new balmont 
Type S, which has a relatively small diam 
eter and longer tube length. 
Gas is 


P129 


eyelone ty pe 


introduced in a deep, narrow 
a single-inlet slot so dust 
particles can travel only a very small hori 
zontal distance before meeting the precipi- 
(Continued on page 164) 
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It was 19]2—and Arizona was admitted to Statehood 
as the 48th State—when we introduced “Flexitalhe,” 
the original Spiral-Wound Gasket, and opened to 
Industry new fields of opportunity in the confin- 
ing of fluids at high pressures and high temperatures. 


WHEN A HIGH-PRESSURE 
GASKET FAILS... 


What does it cost you when a high- 
pressure gasket fails?...In danger to 
personnel... damage to equipment . . . loss 
of operating time? Calculate the cost—total 
—and then decide whether you can afford 
to use anything less than the safest high- 
pressure seal, 


It was just such calculations that con- 
vinced oil refineries, chemical industries, 
power plants, shipyards and steamship 
operating companies, and others who are 
seriously concerned with high pressures and 
high temperatures to standardize on Flexi- 
tallic, the original Spiral-Wound Gaskets. 


They know from experience. 


When you specify Flexitallic Gaskets, you 
set in motion scientifically devised controls 


for the determination of yield values, resili- 


ence and gasket densitv. You can see the 
results of Flexitallic precision — greater 
safety, gasket efliciency and economy of 
operations, 


If you are seriously concerned with confining fluids 
safely and do not know from experience of the superior 
performance of Flexitallic Spiral-Wound Gaskets, write 
us on your company letterhead. giving us the following 


facts regarding your sealing requirements: 


@ (1) Fluid to be confined 
@ (2) Type of flange and dimensions 
@ (3) Operating pressures and temperatures 


@ (4) Bolting data 


Within a few days you will receive a genuine 
Flexitallic Spiral-Wound Gasket with our compliments. 
Subject it to the most severe tests—in the laboratory 
or on the job... let your own experience tell you why 
nearly every industry seriously concerned with safe 
seals of high pressures and high temperatures is 
standardized on genuine Flevitallic Gaskets. 


FLEXITALLIC GASKET COMPANY 


Eighth and Bailey Streets, Camden 2, New Jersey 


The name “Flexitallic” is the registered trade mark identifying the 
original (patented) Spital-Wound Gasket. Now —for your protection 
and ours—this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Flexitallic Gasket. Your guarantee of quality. 
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If any of your friends or associates have been 
crying the blues lately about the future of this coun- 
try, or telling you how bad things are going to be 
20 or 30 years from now, make them read an article 
titled, “How Big in 19807”, in the November issue 
of The Atlantic Magazine. Here are some of the 
forecasts: 


Output of the American economy will be at least 
116 billion dollars per year (in terms of present 
prices) as compared with 246.7 billion dollars in 
1948. 


The per-worker output (based on today’s prices) 
will be $5744 in 1980, as compared with $4065 in 
the year 1948. 


The population of the U.S. will be at least 175 
million by 1980, an increase of about 30 million 
in 30 years. 


The work week in 1980 will be approximately 30 
hours. down 10 hours from the current level of 
around 40 hours per week. 


In addition to these specific predictions, the 
author says, “People will have far more leisure and 
they will consume at least 50°C more per capita 
than now, and probably from 75 to 100% more. 
The U.S. will gradually become a country of two- 
family cars and in another generation 70 million or 


more cars will be on the road. This will make much 


A Look Into the Future 


of the present road system obsolete. Air condition- 
ing in restaurants and office buildings will create a 


demand for much air conditioning in homes.” 


Maybe this crystal-ball gazer is only 25‘¢ right, 
as sometimes happens to people who insist on look- 
ing into the future. So let’s grant him at least a 
batting average of .250, which means plenty of 
growth for America. Translate ihis into terms of 
our own interest-—POWER--and you come up 
with a picture something like this: 


Expansion of power facilities of all kinds will 
continue because better roads. more air condition- 
ing. greater output per worker cannot be achieved 


without more power. 


The industry that has enjoyed the greatest growth 
since the end of the war is the electric utility. As 
manufacturing continues to increase its demand on 
power to help turn out more goods per worker, the 
‘mportance of the power department will grow. 
This adds up to a greater demand for men who ean 
plan, operate and maintain power plants and equip- 
ment. 


I'll go out on the limb and make this prediction: 
The power engineer of 1980 will be a more im- 
portant man in the professional community because 
he will be called on to make a greater contribution 
to our economy. This is an opportunity to be ac- 
cepted and prepared for. 


Engineer 
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That New 


REMOVE MILL SCALE 
AFTER ERECTION — 


The Chemical Way! 


Wis you install a new boiler, you'll find it to your 
advantage to specify removal of the mill seale after 
erection, using Dowell Chemical Secale Removal Service. 
The Dowell method eliminates much of the extra care 
required in the handling of previously sand-blasted or 
pickled tubes—and many power engineers have found that 
the chemical removal of mill scale from new boilers before 
the first firing results in more satisfactory boiler operation. 


and laboratory, and backed by the experience of thousands 
of successful jobs. They use mobile pumping equipment to 
fill the new boiler with specially selected liquid solvents 
which can reach wherever steam and water flow. They 
bring with them all necessary mixers, heaters and control 
equipment to perform the cleaning operation. 

Unless removed, mill scale may retard heat transfer, 
slough off particles which abrade the system during 
operation, and act as a base for further corrosion. 


Put Dowell Chemical Mill Scale Removal Service in your 
new boiler specifications! Call on Dowell also for estimates 
of the cost of cleaning your present boilers, condensers, 
Dowell engineers are selected for ability, trained in field heat exchange equipment, water lines and water wells. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Buffalo 2 Kanseos City 8 Mt. Pleasant, Mich. 
Cleveland 13 Wichita 2 Hamilton, Ohio 


i Pittsburgh 19 Oklahoma City 2 Charleston 27, W.Va. 
Detroit 2 Houston 2 Salem, lilinois 
Wilmington 99 Chicago 2 New Orleans 12 Borger, Texas : : 
Richmond 19 St. Lovis 8 Ft. Worth 2 Midland, Texas 


Atloenta Louisville Anniston, Ala. Lefeyette, La. 


Long Beach, Oakland, Cosper: Dowell A i iT i ic s, Inc. 
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Where you need light 


and air 


Hendrick Open Steel Flooring 


with its 90% open area 


lj 


dda: 


PLENTY OF LIGHT AND AiR THROUGH THREE FLOORS 


With its minimum obstruction to the 
passage of light and air, Hendrick 
Mitco Open Steel Flooring will sup 
port heavy loading without any lateral 
deflection of the steel bars 


Made into integral panels, under 
hundreds of tons of hydraulic pressure, 
there are no bolts, rivets or angle irons 
to loosen, or to collect dirt or refuse 
10 welds, liable to have 


resid ial 
stresses and lead to w arping ‘ 


Unequalled for floors, loading plat- 
forms, ramps and driveways that have 
to withstand heavy traffic, Hendrick 
Mitco Armorgrids do not depend on 
the fill for development of full 
strength to resist shock loads 


Write for Catologue 
of Hendrick Mitco Products 


The rectangular, square-edge bars 
provide a thoroughly safe, non-slip- 
ping, level walking surface. 


For stairs, ladders and fire escapes, 
Hendrick Shur-Site Treads offer all the 
advantages of Mitco construction. A 
valuable safety feature is a heavy, 
flanged nosing-bar that gives sharp vis- 
ibility to the edge of each tread and 
ilso provides additional strength where 
the load is greatest. 


Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 


Manufacturing Company 


Mitco Open Steel Flooring, 46 DUNDAFF STREET, CARBONDALE, PENNA. 


“Shur-Site” Treads and 
Armergrids 


Sales Offices In Principal Cities 
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ELECTRONICS 


(Continued from page 118) 


ergized to repeat the cycle just de- 
scribed. Thus by recharging the dia- 
phragm after each cycle, the system can 
be made to oscillate continuously. This 
is the same as is done in the electric 
system by closing the switch to the bat- 
tery, for an instant at the right time. 
Feedback Circuit: All sustained oscil- 
lating systems have some means in them 
to feed back, to the grid, part of the 
power passing through a vacuum tube 
or tubes. Fig. 
form of an oscillator. It includes an 


10 shows the simplest 


amplifying vacuum tube, a capacitor 
C, a high-frequency or tank coil L and 
a feedback coil F. The tank and feed- 
back coils are coupled inductively. That 
is, any change in the magnetic field in 
L induces a voltage in F. 

Assume the system is connected to a 
Almost instantly capacitor C 
is charged to the polarity indicated, eur- 
rent flow being from —- line through the 
tobe into the capacitor. 
tion until the capacitor is charged it 
acts almost as a short circuit: across 
coil L. Current flow to che capacitor 
then is limited only by voltage drop 

As current flow de- 
drop across the tube 
decreases until the capacitor is charged 
almost to line volt. 

The capacitor then discharges through 
reactor L. Energy stored in the capac- 
itor is transferred to the magnetic field 
of the reactor. Current flow through L 
is as arrowheads indicate, Fig. 11. 
While the current is increasing a vou 
age is produced in ZL that opposes this 
feedback coil 
F has a voltage induced in it. as shown, 
opposite te current in L. Voltage in F 
is in a direction to give the grid a plus 
bias. As a result, 
through the tube 
tem. 

Minus Bias on Grid. When the ca- 
pacitor has discharged, current through 


de supply. 


In this opera- 


across the tube. 
creases voltage 


increase. Consequently, 


power is supplied 
to the oscillating sys- 


the reactor coil starts to decrease. In 
doing so the decaying magnetic field 
induces a voltage in the reactor that 
Voltage is 
Fig. 12, to give the 
grid an increasing minus bias. This bias 
decreases the current flow through the 
tube and blocks it as the capacitor be 
Energy stored in the 
Inagnetic field of the 
transterred to the capacitor, charged to 


opposes the current change. 
now reversed in F, 


comes charged 


reactor is now 


the polarity shown. 
Capacitor C now 
through the reactor 


discharges uy 
is in Fig. 13. In 
doing so, the increasing magnetic field 
induces a voltage that opposes increa- 
ing current flow in L. This voltage i- 
downward as indicated on coil F so the 


When the 


capacitor is discharged its energy Is 


grid still has a minus bias. 
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with CHAPMAN 


TILTING-DIS 


CHECK VALVES 


That's right! With Chapman Tilting-Disc Valves, head losses 
are 65% to 80% lower than for conventional type check valves. 


But no wonder head losses are lower. Chapman Check Valves work 
with... not against... the stream. The balanced disc rides smoothly 
on the flow . . . lifts away easily in opening and closes quickly and 
quietly. There’s no slamming to cause destructive pipe line stresses 
ta SOS ... Minimum wear on seats, hinge pins and bearings. 


All these features mean lower maintenance costs for you. So write 
Cross-section of the Chapman Tilting 


Disc Check Valve illustrating the way today for additional information. 

the pivot, with arrows showing the trave 

of the disc. a of the Ss that The Chapman Valve Mfg. Co. 
the disc seat lifts away from the body seat 

when opening, and drops into contact INDIAN ORCHARD, MASSACHUSETTS 

when closing, with no sliding or wearing 

of the seats. 
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heen maintenance men 


owtoka TIGHT SPOT} 
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The maintenance of expansion joints in difficult-to-service or re- 
mote locations is costly in both man-hours and shutdown losses. ADSCO 
Corruflex Packless E xpansion Joints eliminate those costs by eliminating 
the causes. They never require packing or maintenance of any kind. 


Corruflex Joints are on the job all the time . . . absorbing pipeline 
expansion and contraction resulting from temperature changes . . . pro- 
tecting lines and equipment from undue strain. 


And ADSCO Corruflex Joints are easy to install. Their compact- 
ness—with 2 maximum outside diameter scarcely larger than that of an 
ordinary flange—makes them ideal for use in trenches, tunnels or other 
cramped quarters where maintenance costs raay be unusually high. 


Like other ADSCO products, Corruflex Joints are built to the high- 
est standards. They are available in sizes from 3” to 24”, single or 
double units, single or multiple corrugations, with or without self- 
equalizing rings, and with flanged or welding ends. They are supplied 
in copper, stainless steel or other alloys and with internal sleeves if re- 
quired. 


Corruflex Joints have traverses ranging from fractions of an inch 
to 15” and will operate under pressures from vacuum to 300 psi and 
temperatures from sub-zero to 1600 F. 


For dimensions and further information, consult your ADSCO rep- 
resentative or send us your requirements for our recommendation. For 
descriptive literature, write for Folder No. 7-149. 


EXPANSION JOINTS — HEAT EXCHANGERS 
STEAM TRAPS —- STRAINERS — METERS 
CASING — ANCHORS — GUIDES 


Leaders | | AMERICAN [)ISTRIC STEAM 


NORTH TONAWANDA, | NOY. 


stored in the reactor’s magnetic field 

When the current starts to decrease 
through the reactor, the decaying mag 
netic field induces a voltage in L that 
tends to keep the current flowing. This 
reverses the induced voltage in F to 
give the grid a plus bias. The tube now 
passes current to compensate for the 
energy loss in the oscillating circuit. 
This gives capacitor C a full charge to 
start the next oscillating cycle, as dia 
grammed in Fig. 10 to 14. 

Grid-Bias Impulse. Since the grid-bia-~ 
impulse comes from the oscillating cir- 
cuit the two must bear a definite rele- 
tion to each other, no matter how hig) 
the oscillating frequency becomes. Each 
time there is a current increase or de- 
crease in the reactor co'l it causes a like 
change in the feedback circuit voltage 
to the grid to control the tube’s opera- 
tion. 

We have just studied what is known 
as a self-excited oscillator in its simplest 
form. This type oscillator of proper 
design can operate at frequencies up to 
billions of cycles per second. The next 
article will consider some of these de- 
signs and induction and dielectric heat 
ing. 


HICKLING STATION 


(Continued from page 78) 
\utomatic intermittent chlorination 
of the water leaving the screens pre- 
vents organic growths in the tunnels, 
pumps and condenser. Three vertical 
circulating pumps. two with 8760-gpm 
capacity and one with 4380, give flexi 
bility in meeting cooling-water needs. 
Water pumps into the circulating-water 
header. From here it passes to the con 
densing, hydrogen-cooling, screen-wash- 
ing. ash-sluicing and house-service 
systems. These systems being under a 
positive pressure need priming 
facilities. 

Y-type reversing valves allow’ the 
condenser to be backwashed without 
interfering with normal operation 
Water flows out the discharge tunnel. 
over a weir directly above the intake 
structure, along the river bank, and then 
into the river about 300 ft below the 
intake tunnels. 

Two mud valves in the floor of the 
pump bay, lowest plant elevation, are a 
precaution against high flood water 
Sluice gates at the screen house can 
shut off the circulating water. Then, by 
opening the mud valves. the circulating 
water pumps can be used to pump flood 
water from the building. 

Makeup. Makeup water comes from 
one shallow and one deep well, both 
within the building foundation. The 
water contains scale-forming salts and 
is chemically treated by zeolite -oft 
eners on the sodium evele, reducing 
the hardne-s to zero. Makeup then 


passes to the evaporator, which has an 
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All equipment will last longer — give better service — if you use 
the proper lubricant. That's why you'll find it profitable to use Tycol 


high quality oils And greases. 
There's a reason! No matter what your lubrication need — for 
roll neck bearings or mine cars, Diesels or high speed textile spindles, 
turbines, paper calenders or steam engines ... where * VISCOSITY, INDUSTRIAL 
penetration, extreme pressure is a factor — Tycol has a lubricant LUBRICANTS 
suited to your specific requirements. 
Refined from selected crudes, Tycol lubricants are exceptionally Boston e Charlotte, N. C. « Pitts- 


; burgh e Philadelphia e Chicago 
resistant to breakdown which means greater economy . . . longer life & 


for every type of equipment. San Francisco e Toronto, Canada 


Let us show you the extra value in every measure of Tycol lubri- 


cants. Write your nearest Tide Water Associated office today 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ ““LUBRICANIA” 
This informetive handbook, “Tide Water Associated Lubricania,”’ gives clear, concise descrip- 
tions of the basic tests used to determine important properties of oils ond greases. For your 
free copy, write to Tide Water Associated Oil Company, 17 Battery Place, New York 4, N. Y. 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD'S MOST FAMOUS MOTOR OIL 
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8th in a series 
describing 
CORAVOL 
results in 


OPERATING 
CONDITIONS : 


PROBLEM: 


Type of Operation 


CENTRAL STATION 
POWER PLANT 


CORAVOL 
STARTED: 


RESULTS: 


USER 

{ COMMENTS 


CORAVOL IS PART OF A 
COMPLETE TECHNICAL SERV- 
ICE which provides special 
formulas of chemical treat- 
ment for: boiler feed water 
. hot water supply .. . 
refrigerating brine . . . cool- 
ing and condenser water . . . 
rapid scale removal . 


coagulation . . . algae control 
. fuel oil supply .. . soot 
removal 


713 Washington Street 


152 


steam systems 


4 condensing turbines with total capacity of 45,000 
kilowatts. Turbine steam, 250 psi and 650°F. 
Evaporation — 15,200,000 Ibs. per day. 

Make-up, distilled water, 0.5% of evaporation. 


Deterioration of metal in deaerating heater and 
boiler feed pumps. Heavy rust deposits in high 
pressure heater and surge tank. 


July 1943. 


pH of condensate raised from 6.8 to a range of 7.4 
to 7.8. No further damage to trays in the deaerating 
heater. No deposits of iron oxide in high pressure 
heater or in surge tank. Pumps operated continuously 
since 1943 with no loss of capacity or replacement 
of parts. 


This 45,000 KW plant operated for 33 consecutive 
months with an average capacity factor of 110% 
or an average load of more than 49,000 KW for 
24,000 consecutive hours. 


CORAVOL (the original AMINE PROCESS) 


PROTECTS THE INACCESSIBLE PARTS OF 
YOUR STEAM SYSTEM FROM CORROSION 


CORAVOL in your steam system (1) prevents cor- 
rosion in lines, (2) cleans out clogging rust deposits. 
Thus, CORAVOL protects lines; improves heat trans- 
fer; restores original capacity of lines and efficiency 
of valves and traps. 


CORAVOL is not a boiler feed water treatment—it is 
designed expressly for use in steam systems. Because 
CORAVOL volatilizes and condenses with the steam, 
it circulates throughout your entire steam system and 
protects all zones from corrosive attack. 

*The use of CORAVOL in steam systems is covered by U. S. Patent 
No. 2053024. The Western Chemical Co., owner of this patent, 
grants licenses under which volatile AMINES purchased from other 


sources may be used in steam systems upon payment of royalty to 
Western Chemical Co. 


WRITE TODAY for complete free data about the 
CORAVOL process 


TERN CHEMICAL COMPANY 


Kansas City 6, Missouri 


integral preheater and deaerator. Evap- 
orator distillate enters the feed-water 
cycle as vapor in the intermediate 
pressure heater. 

The vertical deaerating heater mounts 
on a 12,000-gal storage tank. A second 

2,000-gal feedwater storage tank in the 
basement provides additional storage 
for emergencies. 

High- and low-pressure chemical feed 
pumps provide supplemental treatment. 
Chemical feeds continuously into the 
deaerator, and intermittently as needed 
to the boiler drum. Both boilers and 
blow down continuously. 
Boiler salines recirculate to maintain 
the feedwater pH between 8.6 and 8.8. 
Silica holds to not more than 5 ppm in 


evaporator 


The station’s mod- 
ern chemical laboratory makes daily 
checks on water conditions throughout 
the cycle. Hypo-chlorinators purify all 
sanitary- and drinking-water supply. 
Plant Layout. Boiler and turbine 
areas adjacent to each other on the 
operating floor level are separated only 
by a large control cubicle. The boiler- 
room face of the cubicle holds the com- 
bustion-control equipment the 
gages, meters and switches for central- 


the boiler salines. 


ized control of firing operations. The 
cubicle’s opposite face, on the turbine- 
room side, holds the controls for the 
turbine-generator and hydrogen-cooling 
system. 

On one side of the turbine room are 
the offices of superintendent, foreman 
and clerical force. Directly above, over- 
looking the turbine room, is the cen- 
tralized control Main switch- 
board in this room controls output ot 


room, 


the turbine-generator and all power ci: 
cuits emanating from the plant. Cir- 
cuit Ereakers on all station service buses 
are also controlled from here. 

The meeting room, first-aid reom, ma- 
chemical 
mezzanine ot 


storeroom and 
laboratory are the 


chine shop. 


ground floor. Machine shop and store 
room are side by side in an extension of 
the plant. 
chlorinator and 


This wing also houses the 
houses. The 
coal-handling crew uses a separate show- 


screen 


er and office in the track-hopper house. 

A complete alarm system indicates 
equipment failure or abnormal operat- 
ing conditions. The 14-, 16- and 28- 
alarm boiler, turbine and 
pump panels, respectively. make it pos- 


ports on 


sible to operate the plant at night with 
five operators and a foreman. a total of 
six men, 

The voice-paging system consists of 
50-watt amplifiers, 25  micro- 
phones and 53 loud speakers through- 
out the station. 


eleven 


Divided into two sepa 
rate systems, it allows the coal-handling 
equipment to operate without confusion 
in the remainder of the station. 
Simplicity, to the end of increased 
reliability, characterizes the electrical 
layout of the plant. The 13.8-kv 3-phase 
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Over 60 years ago, 
— a PRATT & CADY Board of Directors 


passed this resolution: 


‘¢That the superintendent 
«* shall be held responsible 
««for the production of goods 
‘¢as near perfect in design, 
s«material and workmanship 
«¢as shall make them merchantable 
s«and of a character that will serve 

«sto establish for this company 

s¢a high reputation.» 


@This policy has remained unshaken 
through two world wars. The “‘high 
reputation” has been maintained. 
More than ever before, the valves 
offered by R-P&C meet the demand 


for longer and better service. 


Hew York © Philodelphio + * Sen 
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circuit from the main generator is car- 
ried as an isolated metal-enclosed bus 
(2000-amp rating) from generator to 
the main switchgear on the turbine 
operating floor. Switchgear consists of 
three air-blast air-operated breakers en- 
closed in a metal housing. In addition 
to the main-generator circuit breaker, 
the two other breakers control 13.8-kv 
circuits to the station-service 3000-kva 
13800/440-vy transformer, and to the 
100,000-kva main transformer bank in 
the outdoor substation adjacent to the 
main building. 

The 440-v switchgear supply station 
services motors of 25 hp and larger. 
The 120/208-y switchgear supply all 
small motors, control and lighting cir- 
cuits. All this switchgear is on the 
mezzanine floor and all circuits are 
controlled by air circuit breakers. 

There are two sources of electrical 
supply for all station-service buses. 
Main source is a 3000-kva 3-phase bank 
of transformers off the 13.8-kv genera- 
tor bus. The other source is a 3000-kva 
3-phase grounding bank from the 33-kv 
transmission system, 


direct-connected main and _ pilot 
COAL SAMPLES ARE EASY TO OBTAIN exciter serves the main generator. A 


spare exciter is directly driven by a 


with S-E-C0. COAL SCALES 


ficiency below. agrees very closely with 
actual operation: 
Output, lb per hr Efficiency, © 
Sampling door, provided in the side of name ahs 
25.000 83.7 
the S-E-Co. Scale, enables operators to take 175.000 84.1 


‘ The station net heat rate varies as 
a sample of coal just before the coal falls iis, 


Load, Heat rate, Btu per kwhr 


into the weigh hopper. At this point it is hn 056% RE 100% RE 


possible to obtain a complete cross section 7,922 15,747 14,960 
15,532 13,526 12.850 
of the coal stream. This representative 22,919 12,942 12.295 
$0,249 12,716 12.080 
sample is the first step in accurate coal 33.216 12,721 12.085 
36.094 12,895 12.250 


analysis. The consulting engineers, Gilbert As- 
if sociates, Reading. Pa., were responsible 
you are interested in accurate for the station design. 


coal sampling, why not obtain 


your sample at a S-E-Co. Coal f Technical Briefs 
(Continued from page 130) 

Scale? : pressures, the densities of the fluids 
’ under test conditions were ascertained. 
This investigation was run to determine 
density-pressure relationships of the two 
dimethyl siloxanes. Although the results 
of this investigation on only two of the 
silicone liquids can’t be conclusive 
enough to yield a density-pressure equa 
tion for all silicones it may lead to 


STOCK ENGINEERING COMPANY further data that could give such an 


i equation for silicones like that of Dow 

715P Hanna Building + Cleveland 15, Ohio and Fink for mineral oils. 
Ihe author describes the testing ap- 
paratus used and the checks through 


Write for bulletin. 


i 
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| (A) AIR 


(B) STEAM 


(c)©° DENSATE 


STEAM PRACTICE 
Simpleas ABC 


Air and other gases in steam lines or equip- 
ment not only reduce the effective temperature of 
the steam, but create insulated cold spots wher- 
ever there is an accumulation. These gases are 
constantly generated in the boiler and air is 
always present when starting up. Ask for Bulletin 
No. 275 (Air in Steam). 


Dry steam can be delivered at the point of use 
only by trapping condensate from mains, risers, 
coils, etc. The amount of steam and therefore the 

@ temperature of the room, process, press, tank or 
oven, can be controlled to within a degree or two 
by selecting suitable Sarco Temperature Controls, 


The speed of the work can be maintained and t a? 
fuel efficiency insured at top level by removing 
condensate with the right Sarco Steam Trap 

ee based on calculations and recommendations 
given in Sarco Bulletin No. 1600, 


No, 9 THERMOSTATIC BUCKET 


ASK THE SARCO MAN TO APPLY ‘ABC’? TO YOUR PLANT 


SARCO COMPANY, INC. | 


Represented in Principal Cities 
Empire State Building, New York 1,N, Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 
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Press breaks down a but $2.88 all literature to find the attendant diffi. 


culties and weaknesses uncovered by 

earlier investigations. With this as a 
keeps editions rolling background the liquids were subjected 
to pressures of 10,000 psi at tempera- 
tures up to 200 F for the hexamethy] 
disiloxane and to 300 F for the octa- 
methyltrisiloxane. The densities —re- 
ported are held to be precise within ‘ 
0.30%. ASME paper No. 49-A-91. 


WATER TREATMENT 


Tue Aprproacn Towanp 
Waste TREATMENT AND STREAM PoLLt- 
TION ABATEMENT, by H L Jacobs, E 1 
du Pont de Nemours & Co. The stream 
pollution-abatement movement has be- 
come national in scope and of general 
interest. Industry is responsible for a 
portion of the pollution and is under 
obligation as a “good neighbor” to take 
corrective steps. Industrial management 
must be sold on the needs and merit- 
of pollution abatement before real prog 
Press broke down at 5 p.M., at end of evening edition’s run. But this publisher ress can be made. 

got replacement parts in a hurry the same way he gets electros, mats, news photos Readv-made recovery or treatment 
—by Air Express. An 18-lb. carton traveled 500 miles, was delivered by Ll P.M. 
Shipping charge $2.88. Morning edition published as usual. 


methods can seldom be applied to in 
dustrial waste problems. and extensive 
experimentation is usually necessary. 
Facilities for analytical work and com- 
petent personnel are required for suc- 
cessful solution of a waste problem. 
Emphasis should be placed on waste 
elimination at the source. recovery of 


wastes and process changes that reduce 
or eliminate wastes. Waste treatment 
sometimes proves the only practical 
answer and such methods should be 
tested at the pilot plant level. 
Cooperation with pollution control 


agencies is both desirable profit- 


able. Development of mutual confidence 


Air Express is the best air shipping buy All Scheduled Airline flights carry Air between the industry and the agency 
to keep any business rolling, since low Express. So shipments keep moving. Al! helps in the task of developing an ar- 
rates include door-to-door service. An- business profits from iis regular use. aitialil: Meimas thod. TI Wie 
swers your problems because Air Express Improves customer service; manpower ceptable abatement method. The publi . 
is fastest and most convenient. or equipment never stands idle. relations aspect of the pollution abate- 


} 


ment vroblem should receive adequate 


Only Air Express gives you all these advantages ittention. 


The organization evolved by the du 


World's fastest shipping service. 

Special door-to-door service at no extra cost. 

One-carrier responsibility al! the way. 

1150 cities served direct by air; air-rail to 22,000 off-airline offices. 
Experienced Air Express has handled over 25 million shipments. Cuemican QUALITY OF INDUSTRIAL SUR 
FACE Waters OF PENNSYLVANIA, by 


Pont Co in solvine pollution problems 
is discussed. paper. Vo number 


Because of these advantages, regular use of Air Express pays. It’s your best air 


shipping buy. For fastest shipping action, phone Air Express Division, Railway W F White, assistant chemist, U.S. Dept 
Express Agency. (Many low commodity rates in effect. Investigate.) of the Interior, Geological Survey. Vn 


cooperation with the Pennsylvania State 


Planning Board, the Geological Survey 


has been collecting data on the chemi 


Rotes include pick-up and delivery door 
to door in all principal towns and cities 


cal quality of surface waters in Penn- 


svlvania since 1944. Purpose of this 

aa investigation is to determine the charac- 
A service of teristic behavior of streams in response 

Railway Express Agency and the to the many factors affecting the occur- 


chemical analyses and a record of 

changes in chemical quality that occur 
with time help make it pos-ible to 
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STEAM GENERATORS 


PAY DIVIDENDS IN LONG-LIVED ECONOMY 


Not for today alone ... nor for the next few 
months ... but for years to come... your Su- 
perior Steam Generator will continue to generate 
low-cost steam at high efficiency. Based upon long 
years of combustion engineering experience, its 
design embodies features which assure maximum 
long-run economy; for power engineers are well 
aware of the fact that an inefficient boiler can waste 
more than its cost in a few years. 

Its rugged, heavy-duty construction is visible evi- 
dence of its long-lived dependability; for Superior’s 
greater weight per boiler horse power, and larger 
heating surfaces contribute measurably to long-run 
economy ... assuring performance at capacity 
ratings year after year after year. 

Unlike the car you drive . . . which you trade in 


4 


i 


for a new model every few years . . . steam genera- 
tors should be built to give long years of satisfactory 
service. Make sure that the steam generator you 
buy has the features which insure both long life and 
economy. 

Look for fully automatic operation with any grade 
of oil ...or gas ... for fully automatic operation 
is truly an economy. Look into Superior’s built-in 
induced draft. Compare heating and evaporating 
surfaces. Compare both size and weight. 

Then see a Superior installation and observe the 
little details . . . wiring, fittings, its own specially 
designed burner, and last of all, its sturdy construc- 
tion. 

You can see the difference, if you'll look. For 
complete details write for Catalog 201. 
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Get positive protection 
with Strong’s Combination 
Separator and Trap! 


Spray guns, air chucks, fixtures and 


other air-using equipment, must be 


kept free of water and oil for best 


results. Strong’s Combination 


Separator and ‘Trap will completely separate all liquids 


from air (or steam) and automatically discharge them. 


CHECK THESE FEATURES: 


* Highest operating efficiency; 

* No cleaning required; 

* Copper-clad steel float (stainless steel at additional cost); 
* Anum-Metl seat and disc—guaranteed leakproof for one year; 
* Sizes from Y2 to 1% inches, screwed; pressures to 250 psi. 


Other products in the complete STRONG Steam Specialties 


line include steam traps, strainers, separators, pressure 


regulators and continuous blow-down valves. For complete 


information, write for your copy of our new Catalog 


No. 68 today, or see one of our nearly 200 distributors. 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
® Cleveland 13, Ohio 


it 


Reducing Valve Inverted Bucket Trap Air or Vent Trap 


evaluate the u-efulnes- of a river water 


for industrial purposes. 

Lowest concentrations of dissolved 
solids are found in waters in the upper 
Delaware River basin and in parts of 
the Susquehanna River draining the 
north central portion of the state. High- 
est concentrations of dissolved solids 
and greatest variations in quality occur 
in streams draining coal mine areas 
and highly industrialized districts. In 
general, calcium, magnesium and_bi- 
carbonate are the principal dissolved 
ions in the waters. In many of the river 
basins, acid mine drainage tends to 
reduce the bicarbonate concentration 
and greatly increase the sulphate con- 
centration. 

Latter part of paper presents data 
about the wide variation in chemical 
quality of cross-section samples col- 
lected from Susquehanna River at 
Harrisburg. It points out the necessity 
for taking into account the possibility 
that a single water sample may not 
represent the entire cross section of a 
river at the sampling location. ESWP 
paper. Vo number. 


Water PROBLEMS STARTING OF 
Mirenett Power STATION OF THE 
West Penn Power Co, by WL Thomp- 
son, chemist, Mitchell Station, W est 
Penn Power Co. This paper describes 
the water problems encountered and 
their solution in starting up Mitchell 
Power Station, West Penn Power Co. 
at Courtney, Pa.: 

The problems divide into four parts: 

1. Starting up and operation of the 
water-treating plant. 

2. Boiling out and starting up of 
No. 1 boiler and No. 1 main unit. 

3. Conversion of the boiler-water sys- 
tem from softened water to distilled 
water. 

1. Boiling out and placing in service 
of No. 2 boiler. 

Solutions of each of these basic prob- 
lems make up much of the paper’s con 
tent. Some of the steps are of particular 
interest to the plant involved. The gen- 
eral treatment and approach. however. 
is of value to all power-plant operators. 
ESWP paper. No number. 


THe oF GENERATING 
Sream Av Hicn Pressures, by Martin 
Frisch, vice-president, and R A Lor 
enzini, mechanical engineer, Foster 
Wheeler Corp. Sustained, troublefree 
operation of high-pressure steam  tur- 
bines makes the generation of pure 
steam a necessity. To accomplish this 
over a wide range of gage-glass levels, 
boiler-water concentrations and ratings, 
the drum internals must provide steam- 
free water as well as water-free steam. 
The water must be steam free for maxi- 
mum circulation and minimum drum 
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How Alchlor Process 


gives Gulfcrest Oil its 
greater stability 


In Cylinder | you see the oil 
that will become Gulfcrest. It 
has gone through the usual 
steps used in refining most other 
turbine oils-——but has not yet 
been Alchlor-processed — an 
extra refining step that makes it 


extra pure and extra efficient. 


als in Cylinder 2 you see the 

part—as much as 15%—which 
is discarded by the Alchlor 
Process. This is the part that, in 
ordinary turbine oils, is most 
likely to oxidize, increase neu- 
tralization number, and form 


sludge, emulsifiers, and acids. 


Call in a Gulf Lubrication Engineer today and ask 
him to recommend the proper grade of Gulfcrest Oil 
to meet the specific requirements of your turbines. 
Write, wire, or phone your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 


Offices in Principal Cities in 30 States 


In Cylinder 3 you see the fin- 
ished Gulfcrest—-the incompa- 
rably pure lubricating oil that 
gives outstanding performance 
and helps you keep steam tur- 
bine systems clean indefinitely. 
To make it even finer, special 


inhibitors are added to it. 


INDUSTRIAL 
LUBRICATION 
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BLE, ECONOMICAL 


For Nearly Four Decades > 


SKINNER “UNIVERSAL UNAFLOW” 


STEAM ENGINES 
POWER 


EXPERIENCE 

For over three-quarters of a century, doing one thing 
well — building steam engines. This plant is the larg- 
est in the United States devoted exclusively to the 
building of steam engines, and the Skinner organi- 
zation has justly acquired the reputation of being 
steam engine specialists. 


THE “UNIVERSAL UNAFLOW” 


The “Universal Unaflow” was the first American 
poppet-valve unaflow engine, and has earned popular 
recognition as “the most economical steam engine 
built.””. More “Universal Unaflow”’ engines have 
been built than all other American unaflow en- 
gines combined. 

Two thousand power users, in industries and institu- 
tions of various types, have found it more economical 
to generate their own electric power with Skinner 
"Universal Unaflow’’ Steam Engines than to purchase 
power from the local utility, or to generate their 
power with other prime movers. 


ADAPTABILITY 

Suitable for noncondensing or condensing operation, 
with automatic change for either condition. Also 
may be built for constant or variable back pressures ; 
medium or moderately high initial pressures, sat- 
urated or superheated steam. 


MAINTAINED ECONOMY 

Maintained economy is guaranteed, and is due to 
patented design of the poppet inlet and auxiliary ex- 
haust valves, which are steam-tight after long use 
and under any variation of steam pressure or tem- 
perature. Steam consumption guaranteed subject to 
test after six months’ operation, with final payment 
withheld until after test. 


HORIZONTAL ENGINES 

In general use for direct connection to electric gen- 
erators, refrigeration equipment, compressors, blow- 
ers, pumps, etc. Special manual or automatic controls 
for variable speed and load requirements. 


VERTICAL ENGINES 

For limited space, or where other conditions make a 
vertical engine preferable, the stationary ‘Universal 
Unaflow” is offered in multi-cylinder vertical type, 
embodying the same fundamental economy and d- 
sign features as the horizontal. Multi-cylinder vertical 
“Universal Unaflow” assemblies also extensively 
used for variable-speed compressor drive. 


For Over 40 Years, Doing One Thing Well — Building Steam Engines 


KINNER ENGINE COMPANY, ERIE, PA. 


| 


swell. Excessive drum swell affects 
steam purity adversely. 

This paper shows how gage glass 
error or drum swell may be minimized. 
Results of tests showing the effects of 
steam entrainment on circulation and 
drum swell are cited, and the compara- 
tive eflectiveness of various water de- 
steaming arrangements are given. The 
paper also considers the problem pre- 
sented by solutes. which become vapor- 
ized or dissolved in the steam at high 
pressures and which cannot be removed 
by mechanical means alone. Effective- 
ness of steam washing and stage evapo- 
ration for reducing the concentration of 
these solutes in the steam is analyzed. 
It is shown that where makeup is high, 
and silica in the makeup is high also, 
silica in the steam may be reduced to 
very low values through the use of the 
dual-circulation boiler. This embodies 
the principle of stage evaporation. 
ESWP paper. Vo number. 


Plant Problems 


(Continued from page 126) 

Apparently CK is primarily interested 
in converting a gasoline engine to a 
single-stage air compressor, overlooking 
over-all efficiency. 

In addition, | should like to empha- 
size that an after-cooler is valuable in 
removing heat of compression. It is also 
effective in removing moisture. Air re- 
ceiver would eliminate pulsation and 
also act as a reservoir during intervals 
if and when the air demand exceeded 
compressor capacity. 

Cant 

Williston Park, N 


OK in an Emergency 

My rinst EXPERIENCE in the use of an 
automobile engine as an air compressor 
was with two model-T Ford engines, 
direct connected, one as a compressor 
and the other as power source. This set 
was depe nded on for the air supply in 
the spraying of fruit trees in a com 
mercial orchard. No receiver or valves 
were used. Air was collected in a 4in. 
manifold from pipes screwed into 
the spark-plug holes, and air backflow 
was prevented by a check valve in each 
branch to the manifold. 

\ir was delivered by hose from mani- 
fold to the barrels of spray solution. 
Water was circulated through both 
driving and driven engines and cooled 
hy radiators and fans. No other air 
cooling was attempted. Tests showed 
pressures as high as 120 psig. 

Later, in plant service, oused this 
same idea with an electric motor belt- 
connected as the source of power. Here 
[ set the engine on a frame anchored to 
the floor and piped city water through 


the jacket for cooling. Since some of 
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FOR GOOD SERVICE IN GOOD CONNECTIONS 


Get acquainted with the well-stocked 
Tube-Turn distributor in your locality 


He handles the firmly established, quality brand of welding 
fittings and flanges. He handles a wide range of types and 
sizes. He carries a big stock. He knows piping. He is close 
at hand. For his address, write, wire, or phone your nearest 
Tube Turns’ district office. 


TUBE TURNS, INC. 


GENERAL OFFICES & FACTORY: LOUISVILLE 1, KENTUCKY 
Chicage: 600 South Michigan Avenue, Philadeiphia: Broad Street Station 
Harrison 7-8527 Building, Rittenhouse 6-0722 
Houston: 1704 Commerce Building Pittsburgh: 300) Grant Building, 
Charter 1668 Atlantic 1-8848 
Los Angeles: 447 Genera! Petroleum San Francisco: 2611 Russ Bui ding, 
Building, Madison 6-3219 Garfield 1-2594 
New York: 150 Broadway, Tulsa: 317 South Detroit Avenue, 
Rector 2-7844 Telephone 2-9193 


TUBE-TURN SEAMLESS WELDING RANGE OF SIZES 


aro STRONG ULE 160 txtea wom 
WEIGHT STRONG Pipe 


DESCRIPTION 
sire 


ELBOWS —90" Long Radius 
ELBOWS—90" Short Radius 
ELBOWS Long Radius 
RETURNS —-180° Long Radw 

1 hort Radius 

0° Extra Long Radius 


S—Straig 
TEES— Reducing Outlet | 4 
REDUCERS —Concentric and Eccentr ome 
TUB ENDS Lap Jomt 
ADDLES ve 90 90° Long Radi 45 Radius Straight 


LATERAL "ee Elbow Tee 


Reducing Outlet Concentri ® Eccentric ap Joint | Long Radius 
Tee Reducer Stub End Return 


TURN FORGED STEEL FLANGES RANGE OF SIZES 


DESCRIPTION | sous 300 400 600 | 150018 
+ 


SLIP-ON 
Welding Neck 
Flange 


Blind Flarge Veldir Socket Flange Lapped Flange Threaded Flange 


In addition to carbon steel welding fittings and flanges listed here, the 
complete Tube-Turn line embraces many other metals and alloys—types 
304, 347, and 316 stainless steel, carbon moly and chrome moly steels, 
copper, aluminum, brass. Monel Metal, Inconel, nickel, wrought iron. Ask 
your Tube-Turn distributor for catalogs and other reference material. 
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Here’s THE 1950 Haticnal 


ACE 
MARKET PLACE 


HOTEL JEFFERSON 
ST. LOUIS, MO. 
AUGUST 15-16-17-18-19 


Plan now to exhibit and sell your products at the 49th Annual National 
Power Show. Thousands of engineers will be there who buy, specify and 
recommend power production, power generation, power transmission 
and materials handling equipment, materials, supplies and services. 


Many exhibitors signed up for the 1950 show before the 1949 show 
closed. The 49th Annual Show is certain to be a “sellout.” Write today 
for floor plan so you can place your reservation at once. Space is assigned 
in order of receipt of reservation agreements. 


These Exhibitors Have Already 


Reserved Space for the 1950 Show 


Armstrong Machine Works 
Bobcock & Wilcox Co. 
Bushnell Packing Company 
Chicego Faucet Company 
Combustion Engineering— 
Superheoter, Inc. 
Dearborn Chemica! Co. 
Dowell, Inc. 
Electric Avto-Lite Co., The 
Fairbanks, Morse & Co. 
Garlock Packing Co. 
Green, A.P., Fire Brick Co. 
Jeflerson Union Company 
Link-Belt Company 
Livingstone Engineering Co. 
Lunkenheimer Company 


Milwaukee School of 
Engineering 

Otis Elevator Company 
Perfex Corporation 
Plibrico Jointiess 
Firebrick Co. 

Power & Operating Eng. 
—McGrow-Hill 

Romtite Co., Div. of 
Obermayer Co. 
Robeling's, J. A., Sons Co. 
Schaub, Fred H., Eng. 
Co., Inc. 

Sexover, J. A., Mfg. Co, 
Sinclair Coal & 
Southern Coal 
Walworth Company 


Show them eee Sell them eee 
with a Power Show Exhibit 


n 
7 
176 
hicega 3, 


ASK FOR REGISTRATION ANALYSIS 


A nine page statistical analysis of at- 
tendance at the 1949 National Power 
Show will be sent on request. This anal- 
ysis breaks down the thousands of 
registrations by state, city and foreign 
countries; by position and executive 
title, and by industry. This registration 
analysis proves that every manufacturer 
who serves the power field will profit by 
exhibiting in The 49th Annual National 
Power Show to reach this valuable 
audience of rs and 


Re 


this air was used for blowing out motor 
windings I installed a receiver to take 
out oil and water, and stabilized the 
pressure at 35 psig. I improved unit 
efficiency by filling ignition chambers 
with lead. and drilling holes through 
the lead to the pipes. 

While such makeshift outfits may be 
useful for occasional jobs, piant efh- 
ciency and tidiness dictate the use of 
an air compressor designed along lines 
of modern engineering practice. 

Georce HotmMan Decatur, Ill. 


lt Won't Pay 


CK SHOULD STEER CLEAR of auto engines 
converted to air compressors. Conver- 
sion, while possible, is not sound prac- 
tice from either the economic or safety 
standpoint. Insurance firms would need 
a great deal of proof before they would 
be satisfied that he had properly and 
safely solved the piping, lubrication, 
cooling and condensate problems al- 
ways associated with air-compressor 
safe operation. 

\ standard air compressor can be a 
definite hazard when not given suffi- 
cient attention; a converted auto engine 
would be a hazard from the start be- 
cause it does not possess the essential 
design characteristics necessarv for 
operation. 

CK would be far better off if he 
purchased an air compressor from the 
units listed in Power's Searchlight 
Section. The unit would have a moder- 
ate first cost, could be easily insured. 
and would have a much longer life with 
less maintenance and attention than a 
converted auto engine. Conversion 
might appear economically justifiable 
when all the equipment is on hand. But 
a few months’ operation of the unit 
would show that half a machine can be 
worse than none at all. 


Hiexs Summit, N.Y. 


National Association of Fan Manufac- 
turers, Inc, is the new name of a well- 
known trade associations NAFM was 
organized Feb 7, 1917 as a voluntary asso- 
ciation under the name of Fan Manufae- 
turers’ Credit Assn. By 1919 its name was 
changed to NAFM to indicate its functions 
more closely. In September 1949 it was 
incorporated under the laws of the State 
of Michigan 


Frederick Flader, president of Frederick 
Flader Co and Flader-Clark Co, of North 
Tonawanda, N. Y., announces that his two 
firms are signing a long-term lease for the 
U. S. Air Force plant in Toledo, Ohio, 
which was formerly operated by Packard 
Motor Co. Laboratory of the plant will 
be operated by Frederick Flader Co, which 
is engaged in research and development of 
gas turbines, jet engines, compressors and 
electronic equipment. Flader-Clark Co, a 
manufacturing concern, will use factory 
space at the Toledo plant. 


POWER 


il 

\ 

5 A 

SON 

| 

j | ‘| 

| 

| 

E 

162 


1950 


IS YOUR BEST 
PUMP BUY 


A.O. SMITH is the only Vertical Turbine 
Pump Manufacturer making all major pump 


parts in its own plants... 


@ DESIGNED TOGETHER 
@ BUILT TOGETHER 
e TO WORK TOGETHER 


Only A. O. Smith makes all major 
parts of vertical turbine pumps— 
your assurance of unsurpassed 
quality control, precision fitting, 
years of dependable low-costserv- 
ice, and one source of undivided 
responsibility. 

Seventy-five years of experience 
are back of the research and en- 
gineering A. O. Smith has built 
into SMITHway Pumps —in im- 
proved impeller design . . . pre- 
cision pump assembly . . . sturdy, 
long-lasting Construction. 


MAXIMUM ADAPTABILITY. 
A. O. Smith Pumps are available 


with A.O. Smith Vertical Hol- 
low Shaft Electric Motors, flat 
pulley or V-belt pulley, and right- 
angle gear drive. You can choose 
either water or oil lubrication. 


STEEL WHERE STEEL BELONGS. 
Discharge-head assemblies of 
A. O. Smith Pumps are heavy 
steel plate, formed and welded 
into the strongest, most compact 
design. Driver support is rigid, 
vibrationless, yet easily acces- 
sible. In the heavy, cast-iron, pre- 
cision-machined bowls, either 
semi-open or enclosed type 
bronze impellers are available. 


CERTAIN DISTRIBUTOR TERRITORIES for SMITHiway Pumps are 
still available. Write for full details telling you all about the SMITH- 
way Vertical Turbine Pump franchise. Send the coupon below for 
our colorful descriptive bulletin. 


VERTICAL TURBINE PUMPS 


Name 


Atlanta 3 * Chicago 4 * Houston 2 * Los Angeles 14 


Dallas 1 * New York 17 °* 
Philadelphia 3 * Seattle! 
Pittsburgh 19 * Tulsa 3 


Midland 5, Texas 
San Francisco 4 


Street or Route 


International Division: Milwaukee 1 


A. O. Smith Corporation, Dept. P-150 
Milwaukee 1, Wisconsin 

Without obligation, send us your new illustrated 
descriptive bulletinon Smithway Vertical Pumps. 
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“GUNITE” 
Concrete 


(SINCE 1915) 
Linings for 
STEEL BUNKERS + 
DUCTS, HOPPERS - 
STACKS « 
UPTAKES + 
BREECHINGS « 


STEEL & PIPE 
ENCASEMENT 


FIREPROOFING « 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 
R. N. Turner, Dist. Mor., 228 No. La Salle St.. 
Chieage |, B. H. Mueller, Distr. Mar., 6625 
Delmar Bivd., University City, (St. Louis), Mo. 
Phillip DO. Garnard, Distr. 2036 Addison. 
Housten 5, Tex. 
Branch Offices: New Orleans, Dallas, Denver. 
“See our catalog in Sweet's’ 


FOR SAFETY’S SAKE 


Control Valves from the Floor 


ELIMINATES 


STEP-LADDER 
CLIMBING 

R f 10 adjustabi 
tones care of RISKS 
makes and types; fits valve eee 


wheel diameters from 2 to 
30 inches. 


@ Climbing on benches, machines, boilers 
or treacherous stenladders to control over- 
head valves is absolutely unnecessary, fool- 
ish risking of life and limb. Why permit 
such risks when the safe and sure BABBITT 
Adjustable Sprocket Rim with Chain Guide 
is available at such low cost? Overhead 
valves are conveniently and safely operated 
right from the floor! 


@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising 
stems. It is installed quickly by clamping 
onto the hand wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Mass. 
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NEW EQUIPMENT 


(Continued from page 144) 


tating wall. In the time required for the 
gas to travel the length of the tube a higher 
percentage of fines than heretofore can be 
pulled out of the gas stream. The center 
outlet tube has been reduced in size to 
match more closely the dust-free vortex 
produced by the whirling gas 

When several tubes are nested together 
they are placed close enough so their sides 
form the inlet channel for incoming gas. 
The path the incoming gas travels is in the 
shape of the letter Ss. 
Prat-Daniel Corp, East Port Chester, 
Conn. 


ACID-RESISTANT PAINT P1O7 

Special plastic-based paint Stoncote gives 
an acid-resistant coating to floors, walls 
and machinery. 

Stoncete may be applied to all mainte- 
nanee areas by brush or spray. It dries 
in from one-half to one hour under ordinary 
temperatures, 

Stonhard Co, Dept P. 1306 Spring 
Garden St, Philade'phia 23, Pa. 


= supply 


P1247 e DUAL - FUEL IMPROVE- 
MENTS. —Dual-plunger fuel pump and au- 
tomatic thermal air control, now standard 
equipment on Worthington dual-fuel die- 
sels, provide greater efficiency and smoother 
operation over a wide load range, it is 
claimed. 

The dual-plunger fuel pump has a small 
diameter pilot plunger mounted in tandem 
with the main plunger for full load opera- 
tion on oil fuel. The separate small plung 
er supplies the pilot oil for burning gas fuel. 
This design gives improved atomization of 
pilot fuel, with short, localized penetra- 
tion into the combustion chamber. The re- 
-ult, it is claimed, is lower firing pressure, 
with reduced exhaust temperature and im 
proved fuel consumption. 

The automatic thermal air control (i/ 
lustrated above) provides correct fuel-air 
ratio at all times and in dire t relation to 
load changes. The most responsive medium 


engine exhaust) temperature aetuates 


INCREASING YOUR HOLD 
ON YOUR JOB 


and giving yourself 


a chance for advancement 


Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does 
not, they either worry or they entirely ignore 
the situation 

Yet it is possible to pay attention to self- 
improvement with considerable hope of suc- 
cess. A noticeable degree of advancement is 
practically assured to anyone who will make 
in intelligent and persistent effort. 
Thousands of men have proved this for them- 

selves. with the use of 


The CROFT Library 
of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 


@ The Croft Library is a complete electrical 
educator. Founded on practice—on 20 years 
of shirt-sleeve experience—on work as it is 
actually done. Jammed from cover to cover 
with the kind of hardheaded facts you want. 
Written so that the beginner can easily under- 
stand it, yet so sound, so thorough, that it 
is the daily guide of 59,000 highly paid elec- 
trical workers and engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch 
boards, distribution systems—electrical ma- 
chinery of every type—illumination in its 
every phase—the most improved methods of 
lighting—lamps and lamp effects, etc.—how 
to do a complete job, from planning it, to 
completion. 

NO MONEY DOWN 

EASY PAYMENTS 

10 DAYS’ FREE EXAMINATION 


Pill in and mail the cou below and we will 
send you the entire set of seven volumes for ten 
lays examination on approval. We wil! rake al! 
the risk — you assume no obligation. If you 
decide to k the books, send $3.50 in ten 
days and the balance at the rate of $4.00 a month 


Send this McGRAW-HILL coupon 


MeGRAW-HILL BOOK Co. 
$30 West 42nd St., New York 18, N.Y 


You ma end me the sever lumes of the Croft Lilrar 

Electricity for 10 days’ examinatior I agres 
turn the books in ten days or remit $3.50 then # 
price of $19.50 ha 


City Zone State 
“ompany 


Positlor Pi 
This offer applies to U.S. only 
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The Ljungstrom Air Preheater is a compact gas 
to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 
Hundreds of leading power plants and other spe- 
cial applications confirm its high level of heat 


recovery and long-term low maintenance service. 


THE 


AIR PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 2879 


Fact ile yened | 
| No. © | 
| Cheap grades of fuel can be ysed with if 
all strom desis® heat does not 
4 pass the petal elements there 
| 
| | \| bil! 
| } | Y | 
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Nobody knows 


a foolproof formula that can be applied to all 
conditions. Each job requires individual engi- 
neering analysis... by specialists. Buell renders 
such a service, with no obligation to you. If a 
Buell Cyclone System can logically be recom- 
mended, it will be a tailored-to-the-job installa- 
tion, of pre-measured and stated % efficiency. 
A Buell System naturally excells any ordinary 
cyclone, since it has the exclusive van Tongeren 
patented ‘Shave-Off’. We invite your general 
or specific inquiry, and an opportunity to put 
service ahead of salesmanship. As a starter. let 
us send you the 32-page book, ‘Engineered 
Efficiency’. Write: Buell Engineering Company, 
70 Pine Street, Suite 5045, New York 5, N. Y. 


Engineered Efficiency in 


DUST COLLECTION 


this control. Daily and seasonal changes 
in ambient air temperature can be com- 
pensated for by simple. quick adjustment, 
Worthington Pump and Machinery 
Corp, Harrison, N. J. 


PORTABLE HACK SAW, P 125, weighs 
only 21 Ib; uses a standard 10-in. blade; 
has a 5-in. stroke and is powered by any 
standard electric drill to give 200 strokes 
per min with c 1240-ipm drill 

Zina Goodell Corp, 87 Canal St, Salem, 
Mass. 


CONTROLLED HUMIDITY P113 

Compact, totally enclosed-unit air-con- 
ditioning system available in a range of 
sizes controls temperature and humidity 
from 1000 to 20,000 cfm of air at reom 
temperature. 

Air enters the casing under the pull of 
fans. It is filtered and passed through a 
spray of Hygol, a patented chemical that 
absorbs the air-borne moisture. Cooling 
coils follow up to remove the latent heat 
of evaporation and any sensible heat that 
may be needed. Air then continues on 
through moisture eliminators to final dis- 
charge. 

The absorbent liquid spray falls back 
into a tank at the base. It is piped from 
here to a concentrator which takes the 
moisture removed from the air out of the 
absorbent liquid. Reconeentrated Hygol 
returns to the system. 

Niagara Blower Co, 425 Franklin St, 
Buffalo 2, N. Y. 


STANDARD CASTINGS P128 
New method permits stocking and pack- 
aging standard shapes and forms of 
Meehanite castings—a metal produced to 
bridge the gap between cast iron and steel. 
All shapes are 12 in. long and can be 
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Fig. 12 
FUEL OIL TRANSFER PUMP 


For smooth, efficient han- 


dling of all types of clean 


liquids, there is a Viking 


pump built in the size and 


style io meet your reeds. 


Viking pumps are especially built for bearing lubrication, 
Aa 


fuel oil transfer and cooling water 


service. 


AN HONORED NAME 
IN PUMPING 


Ask for free bulletin 2201W. 


Pump Company 
Cedar Falls, lowa 


SWEETS 


S-E-CO. COAL VALVES are equipped 
with operating chain of a size and shape to fit the 
hands of the operators. S-E-Co. Hand Chain was 
selected not for low cost but rather for a type which 
operators would find comfortable to grasp. This chain 
is but one of the features that make S-E-Co. Coal 
Valves superior. 

Send inquiry to 

STOCK ENGINEERING COMPANY 

T15P Hanna Building * Cleveland 15, Ohio 


had in sizes from 14 to 12 in. for squares 
and flats, 44 to 18 in. for rounds and bush- 
ings, | to 18 in. for angles, channels and 
tees, with allowance on all) dimen 
sions for finishing. Castings have a tensile 
strength between 30 and 50,000 psi, com- 
bined with no porosity and fast machin- 
ability. 

Motors & Metals Ine, 220-1 West 42nd 
St, New York, N. Y. 


VOLTAGE REGULATOR P160 

Type ML-8 step-type voltage regulator 
provides a total of 10% regulation in eight 
14% steps. Unit is available in selected 
kva sizes in 2500-, 5000- and 7620-volt rat 
ings and corresponding Y-connected volt 
ages. 

Other features include an improved tap 
changing switch, cover bushings with 
clamp-type terminals on all ratings. There 
is also a “load-bonus” feature that permits 
increase in current-carrying capacity up to 
160% for the connection arrangement of 
3% raise to 5% lower. 

General Electric Co, Schenectady, N.Y. 


SLIDE RULE 
A new double or back-to-back seale on 
the 809 Log Log slide rule simplifies the 
traditional seale arrangement. The new 
scale (1) places the six log-log-mated scales 
together to make three double scales with 
numbers and reciprocals back-to-back (2) 
provides the extra area for placing ( 
scales on both sides (3) includes the DI 
scale, often left off. 
Piekett & Eckel, Inc, 5 South Wabash 
Ave, Chicago, HL 


WATER TREATMENT P1134 

Phosphate Poly Preparations meet 
-pecific requirements for small and medium 
sized steam plants. 

Preparations include (1) alkali-control 
ling agent (2) softening chemical (3) or 
ganic colloidal materials (4) corrosion 
inhibitors (5) antifoam agent. 

The Brooks Boiler Treatment Co, 3304 
E 87th St, Cleveland 4, Ohio 


TAILOR-MADE ROOFING P109 

Off-the-job, tailor-made roofing and sid 
ing fabricating service for corrugated metal 
or asbestos saves roo'ing materials and on 
the-job labor costs. 

Material supplied is Alcoa’s deeply cor 
rugated 0.032-in. aluminum previously 
available only in) warehouse stock sizes 
This roofing material has been specially 
designed to take purlin spacing and load 
ing comparable to corrugated asbestos or 
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The most resounding compliment an operating man can pay a sales 
engineer is contained in those simple words. When you say “he knows 
his way around” you mean in no uncertain terms that someone has 

gotten right down to business and wiped out one of your problems. 
Those words are the sweetest music that comes to our ears when we 
go into a plant and show an operating man the straight, low-cost 
route to a complete solution of his water conditioning problem. 
Thousands have said it of the Elgin organization; you will say 

it too... and we'll tell you why: 

Elgin knows its way around because we have tusseled with 
just about every conceivable water conditioning problem... 
because we have explored every method that can be properly 
applied to any problem . . . because we have available every 

authoritative method. 

Unlike the man who deals with only one or two methods, 
the Elgin man can select the best method from all methods. 
That’s why he can choose the method that fits your condition, 
instead of trying to convince you that your condition fits bis method! 
There is no cost or obligation whatever for a complete check-up of 
your conditions and a concrete recommendation from the organization 
that is so widely acknowledged to know its way around. Write today 
for facts about an Elgin survey. 


ELGIN SOFTENER CORPORATION 
130 N. Grove Ave., Elgin, Ill. 


Up to 44% more soft 
water per regeneration—from the 
same size softener using same type of zeolite 


There you have the proof that Elgin knows its way around in the zeolite 
water softening field, just as in the fields of chemical treatments, filters, 
purifiers, and other water conditioning methods and equipment. 

The open secret of this greater, zero-soft water output is the Elgin 
“Double-Check” manifold design which prevents escape of zeolite; thus 
permits using more zeolite in a tank of given size. Prevention of zeolite 
loss also permits faster, more thorough back-washing. Over-all result is 
more soft water, from a smaller softener, at lower cost. 

The “Double-Check”’ system can also be installed in existing softeners 
(of any make) with these same remarkable results. 


Other Elgin water conditioning methods and i t include: 


Boiler feed water treatments ® Boiler sludge removal 

* Post treatments for softened (Deconcentrator) systems 
water * tron removal equipment 

* Corrosion prevention in 
steam systems 


ond Deg 


Corrosion prevention in hot 
‘and cold water piping Woter testing equipment 


Filters and purifiers ® Zeolites of all types 
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* REDUCE COSTS 


Improve Production 


Phantom 
View of 
POWERS 
Recording 
Regulator 


Has Non- 
Corrosive 
Aluminum 
Case 


with precision control by— 


Operated 
INDICATING AND 
RECORDING REGULATORS 


For TEMPERATURE * HUMIDITY * PRESSURE 


End losses caused by OVER-heating of processes or 
operations requiring precise control. Install 
POWERS pneumatic regulators. Their accu- 
rate control helps to improve quality of pro- 
ducts—speed up production and save steam 
wasted by overheating. 

Variety of Models: Recording 
Thermometers; Recording Reg- 
ulators; Indicating Regulators; 
Wet and Dry Bulb Recording 
Regulators; Time Cycle Re- 
cording Regulators; Master 
and Sub- Master Indicating and 
Recording Regulators, etc. 

Write for Bulletin 370. 

For Better Temperature and Humidity Control and valuable 
: aid in selecting the right instruments for your re- 
quirements— phone or write our nearest office. There’s no obligation. 
The Powers Regulator Co., 2737 Greenview Ave., Chicago 14, Ill. 231 
E. 46thSt., New York 18, N. Y.e1808 W. Eighth St., Los Angeles5, Calif. 


(lez) 


THE POWERS REGULATOR CO.-+ OFFICES IN 50 CITIES 
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protected metal. The aluminum is said to 
keep buildings cooler because reflects 


95% of the sun's heat rays. 
Childers Mfg Co, 625 Yale St, Houston, 


Texas. 


PORTABLE VACUUM CLEANER 

Shoulder-sling carry permits easy two- 
hand operation of portable, 7 to 16 Sb, 
Tornado vacuum cleaner. 

Equipment comes in four sizes with 
drives of 1/3. 3/5, 1 and 1 1/3 hp universal 
motors having permanently sealed bear ngs. 
Air intakes and suction openings can handle 
from 53 cu ft of air per minute for the 
smaller models up to 86 cfm in the 1 1/3-hp 
unit. 

Breuer Electric Mfg Co, 5100 Ravens- 
wood Ave, Chicago 40, HL 


BRAZING ROD PLOS 

Flux-coated, nickel-silver brazing rod 
All-State No. 11, can be used with oxy- 
acetylene blowpipes 

New rod has been tested on 14 diffe ent 
metals, and its selection applies wherever 
bronze is used, It brazes with higaer 
strength—tensile about 85,000 psi, sh-ar 
above 160,000 psi—and full machinabiity 
with less alloy. There is no fuming or 
glare when it is used. 
All-State Welding Alloys Co, Ine, 2/3 
Ferris Ave, White Plains, N. Y. 


GAS BURNERS 

Any combustible mixture of gas can be 
burned over a wide range of mixture pres- 
sures from 0.1 in. of water to 142 psi with 
Pyronic tunnel gas burner. 

Available in capacities from 6000 to 
1,660,000 Btu per hr, burner operates with- 
out special adjustment anywhere in_ the 
450-3100 Btu gas range. Because of the 
wide mixture pressure allowances, the 
burner can serve with a low turn down or 
high pressure for high temperature duty. 

The long annular port, photo above, re 
duces backfire problems and turbulence at 
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If you had to 


buy water 


4 by the drum— 


‘| 
' 
i F WATER were delivered in drums, 
] it would be more easily recog- 
x nized as what it is today — an im- 
portant and not-too-plentilul raw 
material, j 
Like other materials used in the 
manufacture of your product—and 
that product may be anything from 
steam to steel — water must be 
Wd adapted to the purpose for which it 
| is used, and to the processes em- a 
|| ploved. It must be used economi 2 
stituents remaining in the water 
| alter use must be salvaged, and waste | 
must be disposed of at minimum lantt-wide 
cost and without detriment to the HALL oa WATER SERVICE if 
rights of others. _ 
Water is a plant-wide problem, BS 
and Hall Laboratories offers plant- TRIAL WATES TREATMENT BOILER WATER NDITIONING 
wide service, covering any and all INT TRIAL WASTE Rf ERY AND DIS 
i water problems from selection of ? 
sources to ultimate disposal of waste. 4 . 
May we send you a copy of our - 
bulletin “Water Problems neither a 
- begin nor end at the boiler’? 4 
Hall Laboratories, Inc., Hagan 
Building, Pittsburgh 30, Pa. ie 
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@ LEAK 


DETECTORS 


find leaks quickly 


With G-E leak detectors you 
can easily locate even the small- 
est leaks in closed systems. De- 
tectors are ideal for locating 
leaks in installed equipment or 
in the products you make. 

Use the Type H detector for 
pressure systems, the Type M 
for evacuated systems.* Write 

, for Bulletin GEC-233 (Type H) 
or for GEC-336 (Type M). Ad- 
dress Apparatus Dept., N687-21, 
General Electric Co., Schenectady 
5, New York. 

“If the system is filled with combustible 


gos, write for special application in- 
formation. 


GENERAL ELECTRIC 


OIL ano GAS 
BURNING 
EQUIPMENT 


BURNER COMPANY INC. 


Sedgley Avenue, Philadeiphia 34. 
Southwestern Division: 2512 S. Bivd., Houston 6, Texas 


CAPACITOR SWITcil 


the port so the burner ean light off easily 
An accessory reversible flange and mount 
ing bracket provides five different: mount 
ings to fit burner to furnace walls from 4 
to 16 in. thick. 

Bryant Industrial Div, Affiliated Gas 
Equipment, Inc, 1020 Louden Rd, 
Cleveland 10, Ohio. 


CABLE-SPLICE HOUSING 

Plastic housing eliminates lengthy out 
side wrapping operations to join lengths o! 
electrical cable. Main structural-part hous 
ing is a pipe made from a tough, corrosion 
proof blend of synthetic rubber and 
thermoplastic resins, It is recommended 
for both aerial and underground installa 
tions and can be used with either rubber or 
neoprene ¢ able. 

This pipe fits over the cable joint. Two 
rubber seals are used in the pipe to make 
it moisture-tight. Threaded plastic caps on 
each end of the pipe grip the cable and 
insure a tough, finished joint. 

U.S. Rubber Co, Rockefeller Center, 
New York 20, N.Y. 


P1155 

Rated 15-ky, 110-amp continuous, 3 
phase, the B-L capaeiter switch oil 
immersed, electrically operated and con 


structed for outdoor use. This switch 
supplants more expensive switching de 
vices that were used on other types of 


equipment as well as capacitors 

Primarily intended for pole mounting. 
the switch can be supplied as a compo 
nent part of housed capacitor equipment- 
if desired. It is capable of switehing its 


continuous current, LOO amp, at 15 kv 
General Eleetrie Co. Schenectady 5, 


N. ¥. 


PUMP PLUNGER GUIDE P1438 
For use on single, double and triple 
plunger sludge pumps this crosshead guide 


rod is rigidly secured to each plunger. The 


POWER 
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Fuel Oil Pump Sets 
Valves, Strainers, Furnace > 
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Get even better performance trom 
the Finest Motors Bailt? 


@ lop motor performance with complete safety to men and 
motors—that’s what Michigan Carton Company wanted for 
its new plant having the world’s longest paper boxboard 
machine. And that’s exactly what this Battle Creek Company 
got when k-M Hi-Fuse Synchronous Motor Controls were 
installed for the jordan and hydrafiner motors that help 
make up this new plant. 

E-M Hi-Fuse Synchronous Motor Controls with Polarized 
Field Frequency Relays give Michigan Carton Company per- 
fect motor synchronizing and provide complete protection 
to personnel through total enclosure and segregation of high- 
voltage and low-voltage circuits. And Michigan Carton gets 
complete short-circuit and motor protection, too. 

E-M Hi-Fuse Controls are available with current limiting 


type high interrupting capacity power fuses that shut off 


short circuit current in a fraction of a cycle and provide a 
means for disconnecting each motor from the line. 


Don't Wait | for Accidents or Motor Damage 


Moke an appraisal now of your older, high-voltage motor controjs. 
Do they provide the safety you should have for men and motors? 
Investigate modern E-M Hi-Fuse Motor Controls for your synchronous 
and induction motors on systems which require interrupting capacities 
up to 150,000 kva at 2300 volts and 250,000 kva at 4160 volts. 
Call in your nearby fleld engineer for an honest, impartial appraisal 
Or write the factory today for Bulletin 192. 


« Complete motor protection 


EM Motor Controls Provide 


. Short circuit protection--with current limiting and 


power fuses 


.« Motor isolating disconnects--fuses that can be swung 


open 


3. Polarized Field Frequency Relay (Synchronous motor 


controls only for perfect sync hronizing 
coordinated, pre-engi- 
neered control 


. Safety for operators — metal enclosed units 
. Adaptability for group lineup— sturdy, attractive, free 


standing and easily installed uni 


Minneapolis 13, Minnesota 


POWER ° ary 1950 


ELECTRIC MACHINERY MFG. COMPANY 


HI-FUSE MOTOR CONTROLS 


COMPLETE PROTECTION FOR MEN AND MOTORS 
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A Valve That Will Interest 


rod travels through bronze guide bearings 
in a vertical plane with the plunger. 

Guide bearings are supported from the 
eccentric shaft-bearing stanchions bolted 
to the pump’s base. These bearings pre- 
vent misalignment of the plungers or tend- 
ency toward eccentric motion in their 
vertical path. This reduces wear on the 
packing glands, plungers and _ cylinders. 
Lubrication is improved by a sight-feed- 
oiler system. 


Ralph B Carter Co, Hackensack, N. J. 


Every Power Engineer 


STANDARDIZED HEAT EXCHANGER, 
P 119, made of stainless steel, is offered 
in a complete range of sizes tested to 
450 psi under the name of Type SSCF. 
Ross Heater & Mfg Co, 1407 West 
Ave, Buffalo 13, N. Y. 


PRESSURE SWITCH P159 

Weighing but 22 oz, this switch takes 
1500 psi surge without requiring a calibra 
tion change. Operating range is adjustable 
from 10 to 500 psi. 

Switch has a current rating of 10 amp 
at 110 v and 5 amp at 220 v. On a de 
circuit it will handle 4 to 6 amp induc- 
tive at 28 v. Contacts are spdt. 

Cook Electric Co, 2700 North South- 
port Ave, Chicago 14, Il. 


THE DAVIS No. 265 
HIGH PRESSURE 
RELIEF VALVE 


USES.—(1) For turbine relief on bleeder system. 
(2) For protection of any boiler room or proc- 
ess equipment by relief to atmosphere. (3) For 
relief of high pressure lines to low pressure 
lines at predetermined pressure. (4) For use 
in plants carrying multiple boiler pressures to 
protect lower pressure systems. 


ADVANTAGES.—Multiple springs result in less 
spring accumulation . . . less build-up for max- 
imum relief . . . less blowdown to close. Com- 


pact design with springs at sides reduces 
headroom requirements. Center adjusting screw 
available for quick, easy change of pressure 
setting. 


BUILT TO REQUIREMENTS. Offered in sizes 


from 4” to 30” in semi-steel or steel with bronze 


CENTRIFUGAL PUMPS P148 
Stainless-steel centrifugal pumps for 
process industries to handle acid and alka- 
line liquids for which standard iron and 
bronze pumps are not suited, because of 
corrosive and abrasive qualities of the 
fluids pumped. 
or stainless steel trim. Test lever and hold- 
open device available when desired. Detailed 


information on request. 


Both suction and discharge connections 


are in the casing. Removal of casing covet 
permits inspection of pump’s interior with- 
out disturbing pipe connections. Similarly, 
impeller may be removed or replaced with- 


out disturbing the pipe. Pumps built in 
eight sizes, l-in. discharge by 144-in. suc- 
tion to 3-in. discharge by 4in. suction. 
a Capacities range up to 750 gpm, and heads 


Representatives in All Principal Cities up to 180 ft. 
Impeller semi-open design, statically and 


2540 WASHTENAW AVE., CHI CAGO 8, MLL. dynamically balanced. Keved to shaft and 
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test insulatio nine trical 
equipment 


Five minutes’ reading time will give you 
a practical slant on the simplicity and 
yet highly efficient and profitable aspects 


of periodic testing of the insulation in 
your electrical equipment 


You'll find such typical down-to-earth 
questions as: 


What is insulation? 
What makes it go bad? 
How to test it? 


and many others—answered simply 
and understandably. Simply fill in, clip 
and mail the coupon NOW, for your free 


copy of this valuable maintenance aid 
y 
ES G.E 


Electri 1& Sei ific Instruments 
7, | 


James S- Bid! 
1316 Arch $ ligation, 
Send me oblig 
en 4 
tical Men.” 


1 
1 
1 
1 
lip th 
Clip the coupon, 
NOW 


COMPANY 


ADDRESS———— 


on 


4 

yEne’s THE STORY OF ELECTRICA Suggestions on how to. lal 
| For nrawant alactrical || | 
| {ical | | 
/) 
in simple with | 
packed tight 
( Is it worth it? 
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There's 
always 
room and big 
payinPOWER 


Here's the information you need 
to equip yourself for a better job 


Hundreds of men are using this practical library t& 
teach the top in the power plant fleld It brings you 
a complete education in power plant practice; it packs 
between the covers of 6 concise 
formation on boilers, 
boller-feed 
get the “how to ev 
ibrary gives you 
in back of each phase and tells you 
and ‘‘why’’ a job should be done ir 


where,” “‘wher 
@ particular way 


The Library of 


POWER PLANT 
PRACTICE 


By TERRELL CROFT 


6 volumes, 2477 pages, 2404 illustrations 


Here are the results of years of 
o@wer plant problems an accurate on-the-job guide 
(@ getting the right answers quickly and with remark 
ul ease. The Library of POWER PLANT PRACTICE 

one standard reference work in the fleld 
t® set you can turn to with confidence on any 
alant problem 


Covers power plant work inside-and-out 


experience wilt 


power 


very important division of power plant practice is 
lained for you in 

oar, easy - to - understand 

IV from the selec- 

of engines to the op 
tion of electrical equip. | © Powerful self’ teachers 


mt from a basic 
r explanation of the 


Steam Boilers 


“Stickers you meet up 2. Steam Engine Prin- 
th in your work to anal ciples and Practice 
s and solutions to the 3. Practical Heat— 

troublesome problems tt 
all plainly worded 

ined with clea 4. Practical Heat— 
Every page 1 Part It 

bh the kind of 5. Steam Turbine Prin- 

1 that the power ciples and Practices 
d need 

wants and need 6. Steam Power Plant 


laily work 


SEND NO MONEY 


Examine these books yourself — FREE 


Auxiliaries and Ac- 
eessories 


With al e spare-time reading you ca have the 
identical krowled by the hig tp 
wer vey k 
anit t 
we'll frve 
ion. After 1 t r 
ithout « atior r i u ck 
in ea ontt tallment tline 
. 


McGRAW-HILL BOOK COMPANY, Inc. 
330 W. 42nd St., NYC 18 


Please send me Croft's LIBRARY OF POWER PLANT 


PRACTICE, 6 volumes, for 10 days’ examination ¢ 
approval, In 10 days I will rer a $3.00 
itil the total price of $18.50 is paid f retur 
books without obligation 

Name 

Address 

City Zone State 

‘ any 

Posi 


This offer applies te U. S. only 
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held in’ place 
has tapped holes fer easy removal. Pro 


by impeller nut. Lmpeller 
visions are made in the design so clear 


ance can be adjusted between impeller 
vanes and casing to compensate for wear. 


Goulds Pumps, Ine, Seneca Falls, N.Y. 


OIL CUP AND GAGE P168 
Combination oil cup and oil gage serves 
a dual purpose. It can be used as a visible 
oil cup to replenish oil in bearings, tran- 
mission and crankshaft cases, ete, and al o 
as an oil gage for checking oil levels. 
installed at any 
from the machine 


It can be convenient 
on the outside 
of housing, on the other side of the wall 
Shatter-proof plastic bottle keeps oil supply 
always visible. 

Trico Fuse Mfg Co, 2948 No. Sth St. 
Milwaukee 12, Wis. 


distance 


adaptor 


FLOGUIDE Meter No. 49440 


GAS FLOW METER P140 

Floguide has a tapered precision-bore 
metering tube and float of stainless steel. 
Available in capacities from 45 to 16,000 
standard cubic feet of carbon dioxide per 
hour with comparable capacities for other 
guses. 

An extension below 
carries the 


the metering tube 
scale, indi 
cator below the float permits direct read 
ing of flow rate. Scale is rotatable for 
complete flexibility of installation. Although 
primarily 


metering and an 


designed for low pressure 


ice. Floguide can be furnished to with 
stand 6000 psig: in all sizes 

Fischer & Porter Co, County Line 
Read, Hatboro, Pa. 

INTAKE SCREEN P137 


Thru-Clean 
large solids 


screen removes trash and 


intake. 


Primary elements con-ist of a 


rom water 
perma 


nently supported rack of vertical steel bars 
| 


and a power operated cleaning mechanism 


we 


Slime and algae, 


enemies of good 


cooling tower operation, are kept un- 


der control by Santobrite ( Monsanto's 


sodium pentachlorophenate, techni- 


cal). Santobrite is economical ...casy 


to use... efficient, 


If slime and algae 


your cooling towe 
to read Monsanto 
No. O-15. For you 


cause trouble in 
‘rs, it will pay you 
Technical Bulletin 


ir copy, contact the 


nearest Monsanto Sales Office or 
write: MONSANTO CHEMICAL 


COMPANY, De 
Second Street, St. 


Se 


DISTRICT SALES 


sk A, 1763 South 
Louis 4, Missouri. 
ntobrite: Reg. U. S. Pat. OF. 


OFFICES:  Birming- 


ham, Boston, Charlotte, Chicago, Cincinnati, 


Cleveland, Detroit, 


Francisco, Seattle, 


(Canada) 


Houston, Los 


New York, Philade|lp! 


Angeles, 
via, Portland, Ore., San 
In Canada, 


Ltd., Montreal. 


Monsanto 


SERVING INDUSTRY... 


WHICH SERVES MANKIND 


POWER 


onsanto 

SANTOBRITE 
= | and algae i 
| | : n cooling towers i 
| 
| | 
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dependable heat for the finest schools 


Two Wickes Type-A Steam Generators heat the impressive new 72-room Arthur 
Hill High School, Saginaw, Michigan and maintain even, healthtul temperatures 


throughout this modern structure for the comfort of 1800 pupils — Wickes 


water tube boilers, designed for all types of firing, are built to meet every heat 


FRANTZ & SPENCE CHESTER F. MILLER requirement and the exacting demands 


Architects Superintendent of , 


Saginow, Michigan Schools, Saginaw, Mich of progressive architects and engineers. 


THE WICKES BOILER COMPANY 
SAGINAW, MICHIGAN, U.S.A. 


DIVISION OF THE WICKES CORPORATION 

SALES OFFICES: Atlantco * Boston * Charlotte, N. C. ® 
Chicago * Cincinnati * Denver * Detroit * Fort Worth, 
Texas * Indienopolis * Jacksonville * Los Angeles * Mil- 
waukee New York City Peoria, lil. Pittsburgh 


Saginaw * San Francisco * San Jose, Calif. Seattle 
St. Lovis * Tulsa, Okla. * Mexico City. 


RECOGNIZED QUALITY 
SINCE 1854 
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You needn't be concerned with horses, real or 
mechanical, to profit from the experience of a 
roving amusement ride operator in Michigan. 


He liked to give the youngsters a real whirl 
for their money. But he couldn't make money 
when the spinning horse carts broke down or 
when the kids were so jolted by abrupt starts that 
they were afraid to ride. Operating difficulties were 
spoiling the fun — and the profits. 


At wit’s end, the troubled operator called in 
Winsmith. It turned out to be true that a stock 
Winsmith reducer fit the job as a nut fits a bolt. 
But what really brightened the profit picture were 
the transmission improvements recommended by 
the Winsmith factory trained engineer who called. 
Effected at a negligible cost, they accomplished 
smooth, low-torque starting, permitted discarding 
of unpopular safety belts and eliminated shaft 
breakages. No more profit losses — the mechanical 
steeds now ride in the money. 


Your applications of power transmission may be 
remote from the amusement field. They may call 
for large, heavy duty speed reducers to operate 
sewage sludge agitators, or for fist-size units to 
ng a glittering array of appliances on a display 
table. 


Whatever the use, it’s worth remembering that 
with Winsmith you get widest selection of stock 
reducers anywhere —and at the lowest cost. But 
what the ride operator remembers most about 
Winsmith is what will impress you the most from 
your very first contact . . . unique individualized 
service by factory trained tr ission ineers. 


{ N CATALOG HANDBOOK No. 148 


lf you have it, get your name on the 


mailing list for new 1950 edition by 
writing today. 


a 


DBRA Series 1/20 to 1/8 H.P. 


BX Series 7/8 to 8-1/2 H.P. 


CTS WINFIELD H. SMITH 
CORPORATION 


employing two endless parallel strands of 
chain, which carry the cleaning rakes. 
Sereenings are discharged on the upstream 
side to a belt conveyor or into a trough. 
Machine is protected against jamming by 
a conventional breaking pin or a Link-Belt 
Electrofluid drive. Ask for Folder No. 2327. 
Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, Ill. 


SMOKE INDICATOR 

Photoelectric, heavy-duty McNeil smoke 
indicator employs a density meter along 
with an alarm system for alerting person 
nel when a boiler smokes, Unit is ready 
for use on receipt. All that is needed is 
a relatively simple external wiring circuit. 
Trimount Instrument Co, 37 W Van 
Buren St, Chieago 5, Hl. 


STANDARD BOILERS P120 

New line, Type C, of 2-drum_ water- 
tube boilers ranging from 10,000- to 45,000- 
Ib-per-hr steaming capacity are now avail 
able. 

New boilers feature a bent-tube design 
that is compact and symmetrical. Gas en- 
ters the tube bank across the full width 
of the furnace. Superheater, air heater, 
and economizer can be furnished if de- 
sired. Firing equipment, such as oil, coal 
or gas, may be supplied. 

Springfield Boiler Co, 1901 East Capi- 
tol Ave, Springfield, Il. 


FLARING TOOL P133 

Rol-Air flaring tool 2355-F can be used 
on copper, brass, and aluminum tubing for 
making flared tube joints. Ask for Bulle 
tin No. 378. 

Tool has three rollers embodied in the 
spreader cone, which roll the tubing end 
above the face of the flaring block. Original 
tube-wall thickness maintained throughout. 
Tool flares 4, 5/16, %, 42, °s OD tubing. 
The Imperial Brass Mfg Co, 1200 W 
Harrison St, Chicago 7, Illinois 


ROTARY PUMP P150 
Positive displacement floating-vane de 
sign has yoke crosshead and off-center pin. 
Radial and lateral control floats the vane 
ends in the working chambers, preventing 
them from touching either the sides or 
races as they revolve. 
Pin P fixed in pump head positions the 
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VERSATILE 


ECONOMICAL 


EASY TO 
INSTALL 


Iv MEASURES temperature by means of a remote bulb thermal system, and 
electrically operates its motor-driven control valve to maintain the desired 
temperature in hundreds of different operations and processes, 


It provides the advantages inherent in a self-contained unit... ease of 


installation and economy of operation... plus the power and positive 


action of an electrical system. And it costs as little as $100, 


Check with your local Honeywell engineer for detailed information . .. or 
write for a copy of deseriptive Bulletin 86-1. 


CHECK THESE FEATURES: 
V Temperature range from 0 to 7007 -port valve... providing true propor- 
V External control point setting . tional control. 
graduated wad degrees F. and ( 7 \ Positive valve positioning. 
V Available with electric proportional or : 
twwo-position control. \ Oil-immersed control motor. 
Electric proportional style includes Selection of valve sizes... 
MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4490 Wayne Ave., Philadelphia 44, Po. 


Offices in 73 principal cities of the United States, Canade and throughout the world 


Advanced Instiumentation 


FOR BETTER PROCESSING 
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vanes on the square block B. Ends of the 
vanes in grooves cut in the rim in rotor R. 

the rotor turns the vanes move back 

Eacnnces Drainage Capacity of Nicholson forward on the sulare block “oO they are 
always correctly positioned in the pump’s 


PISTON - OPERATED SUPER-TRAP | 


: Chicago Laboratory & Engineering Co, 
Adapts It Especially to Power Plant Use 4140 N Kedzie Ave, Chieago 18, IN. 
With valve orifices up to 2” diam., Nicholson piston-operated steam traps offer 
unsurpassed drainage capacity. Universally specified for draining steam purifiers in | AUTOMATIC OILER P122 
power plants, where thousands are in use; discharge large volumes of water almost Metering type, visible oil container 
instantly. Increasingly installed wherever water and dirt in volume are a problem: No. 3000 has a needle valve for adjusting 
superheated steam lines, headers, separators, heaters. air-oil flow for top cylinder lubrication ot 
Other features: won't leak even if cooked dry; rugged; gasoline and gas engines. 

working parts of stainless steel. Pressures, 2 to 650 Ibs. There are no moving parts to wear out. 
The lowest price large-capacity trap The vacuum created in the engine draw- 
manufactured. the air-oil mixture into the carburetor 
through the intake manifold. Top oiler is 
NICHOLSON WEIGHT - OPERATED screwed or bolted to the bulk head and its 
TRAPS—Three models for press. to outlet tube connected to the carburetor 
200, 650 and 1500 Ibs.; for steam, through the gasket in the intake manifold 
air, gasoline. Also feature large co- Universal Lubricating Systems, Ine. 

pacity and proof against leaking. 791 Allegheny Ave, Oakmont, Pa. 


Model B 
P ston Operated 


Catalog 448 or see Sweet's 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. 


HENSZEY Water METER 
STANDS UP where others FAIL 


The cutting, abrasive action of 

hot, dirty Boiler Blowdown quick- 

ly breaks down meters that de- 
en n cl 
pend upon close clearances ond | P153 
intricate parts for their accu- Manual, autotransformer-type starter for 
racy. Henszey Meters stay squirrel-cage motors. It is available in 
four sizes from 5 hp, 220-440-550 vy, to 

accurate—st = 
urate—stay on the job accu 250 hp, 40-550 v; for 25, 50 and 60 

rately measuring Boiler Blow- cycles. 

down, Feed Water, Condensate, Switch mechanism operates with a quick 
Free-Running make quick-break action. Two automatic 
reset overload relays are standard equip 
other “hard-to-measure” liquids ment in A unde: 
Send for details. voltage release, preventing unnecessary 


opening of the switching mechanism on 


HENSZEY CO., Dept. D1, WATERTOWN, WISCONSIN: 


largest starter. 


Allen-Bradley Co. Milwaukee, Wis. 


TOTALLY ENCLOSED MOTOR P1614 

Identified as Type TEFC. polyphase, 50 
or 60) evele. constant continuous 
duty, squirrelcage induction with high 


FEED WATER METERS amd low stating current, owe 


sizes 2 to 60 hp 
Continuous Blowdown ©¢ Distillation Systems * Heat Exchangers Motor housing is totally enclosed. Air 
Boiler Feed Regulators * Flow Indicators * Proportioning Valves is drawn in through the external hood. It 
also MILK EVAPORATORS and PRE-HEATERS then passes over the stator core and out 


over the pulley bearing. Actual temperature 
on the stater windings will ex 
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*Carbofrax” us the regutered trade mark 
Bot, and manufactured by, the 
Carborundum Co 


Exceptionally long life. 
Erection cost negligible. 
Simplicity of construction makes special supervision of erection 
usually unnecessary. 
Blocks erected from the fire side of the tubes without disturbing 
construction at the rear. 
No bolts or clamps to strain the blocks. 
Each block free to expand and independently follow the movement 
of the tube during operation, 
Large contact area and neat fit to the tubes for rapid heat transfer 
and cooling of blocks. 
Permits operation at higher temperatures and higher heat release, 
speeding up combustion and reducing carbon losses. 
Reserve heat stored up in the Carbofrax blocks promotes re-radiation 
back to the furnace with reliable ignition and improved combustion 
as a result. 

Insert shows simplicity Blocks manufactured to fit all standard size boiler tubes both straight 

of erection and curved to standard radius bends. 


OTHER PRODUCTS INCLUDE: 


Bernitz furnace linings @ Super blocks @ Blocks for walls and arches © Bernitz cir-cooled floors © Bernitz super-generator 
linings for water gas sets © Bernitz air-cooled spreader, stoker piers @ Oil burner rings 


BERNITZ FURNACE APPLIANCE CO, 

89 BROAD STREET, BOSTON 10, MASS. 

NEW YORK — PHILADELPHIA — SYRACUSE — ATLANTA — PITTS- 

BURGH — CLEVELAND — CINCINNATI — DETROIT — CHICAGO 

— INDIANAPOLIS — MINNEAPOLIS <~ KANSAS CITY — RENO 
MONTREAL — TORONTO — WINNIPEG 


> 
an 

Outstanding Features: 

- 

WYGAARD WATER WALL BLOCKS 

POWER °* 750 ia 
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ceed 55 C, Ball-bearing temperature rise in 
the motor is 30 C or less. 

Valley Electric Corp, Dept 128, 4221 
Forest Park Blvd, St. Louis 8, Mo. 


DUST CLASSIFIER P106 

\ new laboratory apparatus, above, the 
Centrifugal Dust Classifier, grades dust 
particles from typical flue-dust samples, 
and gives a good division of those particles 
below 60 microns. 

\ rotary symmetrical slot acts as the 
entrance port for the entering dust-laden 
air stream. The slot shapes the stream to 
a spiral directed toward its center. The 
whole sifting chamber rotates so the ma- 


: terial to be sized receives a gentle treat 
“ ment. One part of the dust sticks to the 
outer wall of the classifier under the in 


fluence of centrifugal force. The lighter 
elements carry along with the air current 


| . SS toward the center. The fraction sifted col 
. lects on the stop flange of the rotor. 
a ‘ — The apparatus is empirically calculated 


and grain size limits are easily altered 
Result of the analysis is gained as a graph, 
with the whole operation taking only 2 hr 


: Sandvick Saw & Tool Corp, 47 Warren 
. St, New York 7, N. Y. 

It's 


All-Metal Thermometers 4 


Where the going is tough, WESTON thermometers get first 
call. Their rugged construction — all-metal throughout —en- 
ables them to stand up on pumps, compressors and mobile 
units. And the big, bold dials are easy to read—quickly and 
accurately! There are many types, stem lengths and scale 
ranges from which to choose. Ask your jobber or local 
WESTON representative, or write for Thermometer Bulletin. 
WESTON Electrical Instrument Corporation, 679 Freling- 
huysen Avenue, Newark 5, New Jersey. 


CONTACT-MAKING models for alarm or control purposes. MAX-MIN 
models to indicate highest or lowest temperature reached. 


FLOODLIGHTS P166 
Type 1-84 rated at 500 watts and the 
Type L-85 rated 1000 watts can be used for 
all general-purpose applications. They are 
available for either general lighting service 
or floodlighting service lamps. 
Weather tight and constructed of heavy 
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UNION BONNET 
BRONZE GATE VALVE 


GIVES YOU MONEY-SAVING 
FEATURES YOU'LL WELCOME 


This series of OLC valves (Figure nos. 7200, 7202 and 7208) 
is rated for working pressures of 200 pounds steam at 
550°F.— 400 pounds water, oil and gas, non-shock. Union 
bonnet screwed-end type. Solid wedge rising stem, double- 
disc rising stem and solid wedge non-rising stem designs. 
Tapered seats and wedges of OIC copper nickel alloy. You'll 
find this new valve a money-saver on water, oil, gas, steam 
or any other service where bronze gate valves are used. 


LONGER LIFE-LOWER COST 


Scientifically designed, constructed of highest quality materials, 
accurately machined and thoroughly tested for trouble-free operation. 


EASILY SERVICED —-LOWER MAINTENANCE 


Easy to dismantle and reassemble. Quick inspection and servicing. Easy 
repacking. 


EASIER OPERATION—SAVES TIME 


Perfect seating without binding or undue wear. Straight-through flow. 
Minimum pressure drop. 


STRONGER—GREATER SAFETY 


Ample wall thicknesses. No dangerous stress concentrations. Leak- 
proof joints. 


SPECIAL INTRODUCTORY OFFER 


If you'd like to check this OIC bronze 200 Ib. union 
bonnet gate valve, simply send us the size and we'll 
deliver you a sample on memo billing. Inspect it, 
analyze it, take it apart, test it. At the end of 30 days, 
if you're not convinced of its superiority over any 
comparable valve you've ever used, return it for full 


credit. 


THE OHIO INJECTOR CO. 
221 MAIN ST. WADSWORTH, OHIO 


BRONZE « IRON « CAST STEEL « FORGED STEEL 
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gage aluminum, each of the new units 
weighs less than 17 Ib. Non-corrosive ma- 
terials—aluminum and stainless steel —are 
used throughout. The door, hinged for easy 
relamping, uses three 
door latches. 


ALL WEARING PARTS General Electric Co, Schenectady 5, 
REPLACEABLE 

PROCESS HEAT 
Self-contained, direct-fired 

heating unit, Thermobloc, 


OVERNIGHT SERVICE 


simple swing-type 


SERVICE FoR EVERY Port 


Pill 
industrial 
is available in a 
new design for drying lacquers, finishes or 


DEPENDABLE SERVICE 
2 any material needing temperatures up to 
; a } Primary unit is a gas- or oil-fired heate 
MARINE SIMPLIFiED of 300,000 550,000 Btu 
ENGINEERING MAINTENANCE employing forced-air circulation. New mod- 
AVAILABLE 


el recireulates its air until the desired 
temperature is reached. Unit then dis- 
charges continuously at that temperature. 
Prat-Daniel Corp, East Port Chester, 
Conn. 


Cothna Turbo Pumps have been speci- 
fied and used by leading naval archi- 
tects, engineers, and ship operators for 
years because they're dependable, com- 
pact and precisely engineered to the 
job Standardized boiler feed units are 
available in various Combinations with 
the following ratings 


STEAM PRESSURES TO 850 PSI 
BACK PRESSURES TO 200 PSI 
PUMP CAPACITIES TO 500 GPM 


DISCHARGE PRESSURES TO 1100 PSI 
(Heads to 2500 Feet) 
LIQUID TEMPERATURES TO 300°F 


Y WATER 

CITY WATER 

ITY WATER 

CITY WATER 

Ov) 


Extremely compact, light in weight, 

and quict-operating, Cotfin Pumps af- 

tord minimum steam consumption 

through high, built-in pump efficiency 

plus two-bucket row turbine design 

SELF-STICKING PIPE MARKER, P 132, 
Quik-Label is suitable for small pipe and 
conduit from V4- to 2-in. sizes 

W oH Brady Co, 815 North Third Si, 
Dept 120. Milwaukee, Wis. 


SPECIALIZED MARINE ENGINEERING SERVICE AVAILABLE 


) Coffin Pumps are sold and serviced by marine specialists strategically located in 
‘order to give fast, dependable help on all possible applications of Coffin Pumps. 
Special “packaged” service and parts depots make faster ‘‘turn-arounds”’ possible 


and eliminate unnecessary tic-ups while in port 


Write for Bulletin “Ss” 


O. ARRINGDALE, GENERAL ‘ia 
MARINE DIVISION 


7 BATTERY PLACE, NEW YORK, | 


Marine Specialty Co 
6-12 So. Water Street 
Mobile, Ala 

Cordes Bros 

34 Davis Street 

San Francisco, Calif 
John H. Marvin Co 
1016 First Avenue, South 
Seattle, Washington 


MAIN OFFICE & PLANT 


P Thompson Tool & Supply Co 


1104 Tchoupitoulas Street 
New Orleans, lo 

John H. Marvin Co 
Portland 

Oregon 

J. M. Costello Supply Co. 
221 No. Avalon Bivd 
Wilmington, Cal fornio 


THE J. S. COFFIN, JR., COMPANY 


326 SOUTH DEAN STREET, ENGLEWOOD, 


NEW JERSEY 


DUAL-BULB THERMOSTAT, P 104, con- 
trols supp!y-water temperature in a hot 
water heoting system according to the 
ction of 


mounted bulbs 


separate outdoor- and indoor 


Barber Colman Co. 


Rockford, UL 
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PLANT EQUIPMENT NEWS 


Reader Service Page for New Products and Literature 
Use the handy FREE service cards for additional information on this month's new products or for 


copies of latest trade catalogs. 


AIR CONDITIONING, HEATING, 
REFRIGERATION AND VENTILATING 


Alz DIRECT-FIRED UNIT HEAT- 
ER—Thermobloc Div, Prat- 
1 Corp, East Port Chester, Conn. 

fan file Ne. $01 contains complete de- 
scriptions Thermobloc self-con- 
tained direct-fired industrial heating 
units of 300,000- and 550,000-Btu-per- 
Data tables for 


ut 
heat end figuring heat 
requirement are 


| 
Al3 am St. 


tea, 
er 
New York, ah Sh folder No. 


describes installation and 
operation of Turnotrol, a vane 
and volume-control device for balanc- 
ing and air-condi- 
tioning syste: 


ALL-BLECTRIC UNIT HEAT-~ 
ERS — Electromode Corp, 45 
Crouch 8&t, Rochester 3, N. ¥. 8- 
of 


Al WARM-AIR ae = Prat- 
Daniel sore, Sat Port Chester, 
Conn, Bulletin No. 19 SA-401 tells about 
new ermobloc self-contained, 
rect-fired industrial-heating unit that 
ean perform the function o ge 
makeup air whether it is used as a — 
system or as an auziliary uni 


Al 6 BEATERS—Dravo Corp, 

Dravo Bidg, Pittsburgh 23, Pa. 
Brochure No, 620 Coun- 
terflow warm-air s and 
their application in pundries other 
industries. ical examples 


EXHAUSTERS — 


ta- 
Chamenetiie Blower Corp, 900 W Mount 
Ind. 24- booklet 


construction features a single- 
and multi-stage units are yea 
tions, diagrams, curv 
views, etc. 


BOILER TUBES — 


seamless, 
tubes are available. The list « covers cold- 
drawn tubes in sizes 1-in. and 1%-in. 
outside diameter, and hot-finished tubes 
sizes through 6-in. ou 
eter, various wall thicknesses, 
with cut lengths 4 to 24 ft inclusive. 


CONTROLS, ELECTRIC 


TIME AND 
DI6 


ni. 16- catalog No. 
0. aire informative data on several 
Sangamo time and 
tions, an for 

ordering are also incl 


D17 ELECTRONIC OCONTROLS 
Photoswitch Inc, 77 Broadway, 
Cambridge 42, Mass. 65-page book, en- 
titled “Cutting Production Costs with 
Blectronic Controls,” contains 465 case 
studies describing actual onamphes 
cost-saving production techniques. 


ELECTRICAL EQUIPMENT 


F326 SIXGLE-PHASE CAPACITOR 
General Blectric Co, 
Dept, ectady, 


N. Y¥. 
12-page folder No. eGmatbint features 


POWER + January 1960 


informe- 
tion you order. (See sample, 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER APRIL 1, 1950 


Write bere number of item 
in which you are interested 
Your 
Compeny 
Address. 


Your Meme 


Your Vitle.;....... 
POWER, 390 West 42nd St., Now York 14, 


Yew Nerme 


Your Title, 
POWER, 290 Wert tow York 18, Y. 


Compeny Nome......... 
Address... 


wre 


Your Kame, 


Title 
POWER, 330 West 42nd St.. Mew York 18, ¥. 


Your Mame. 
Your 
POWER, 310 West 42nd St., New York ¥, 


Your 
Company Nome 
Address. 


POWER, 390 West 42nd $).. Now York 18, ¥. 


POWER, 290 West New York 18, ¥. vee 


cee 
POWER, 190 West 42nd Now York 16, 


POWER, 390 West 42nd How York 16, ¥. 


} 

| 
| | 

TO ORDER ADDITIONAL DATA 
authority and helps the manv- 
When you hove filed out Jahn | 
of information you want, detach 
| long the scored lines and drop — 
Write here number of item i. 
in which you ore interested 
You 
in which you ere interested which you interested 
| 
Wilcox Tube Co, Beaver Falis, 1/50 
Pa. Price sheets for minimum-wall, 

i 

Write hore number of item he Write hore member of item 

{ which you ore interested ie which yeu ae interested 

| in which you ore interested is which you ere interested 

bee 


the new Tri-Clad single-phase capaci- 
tor motor. specifications, 
characteristics, construction features 
and illustrations are included. 


F37 BQUIPMENT 
UIDE — Benjamin Electric 
Mt Des Plaines, 


load Itage 
und cuble sizes for wots 
and motor loads. 


Co; 

repl ete 
ta 


en- 
titled 
i m Guide,” clarifies the 
systems for general lighting. 


f& LARGE AC GENERATORS — 

Electric Machinery Mfg Co, 
Minneapolis 13, Minn. 8-page bookjet 
No. 3300-PRD-196 tells in non-technical 
language the points to look for when 
ordering generators. Construction fea- 
tures and recent installations of large 
slow-speed engine-type generators are 


shown. 
F39 SINGLE-PHASE RECTIFIERS 
Accurate Engre Co, 2005 Blue 
egg Ave, Chicago 8, Ill. 8-page folder 
No. 200 describes and rer in de- 
tail the Accurate line of single-phase 
tube-ty power rectifiers in i output 
capacities from 115 to 3680 watts, for 
in ustrial applications. 


F40 POWER CABLES — General 
Electric Co, Construction Ma- 
terials Dept, Conn. 12- 

No deals with 

method of determining cables and Lables 
sizes of asbestos-varnished cambric 
cables, AVA, AVB, and AVL. 
Steptty-ates instruction is given on 


ting 


company’s line of 
and accessories. 


OIL CIRCUIT BREAKER -— 
Wis. 8-page folder 


scribes in detail Type 
euit breakers for electrical protection 


of high-voltage transmisvion equip- 

ment. Construction details are shown. 

Electric Motors 


Inc, Los 
geles 22, Calif. 4-page bulletin No. wa 
informative data on Sterling Slo- 
Speed el ectric power drives. Gear-design 
rt and price sheets are included. 


F44 MOTOR CONSTRUCTION -— 
Allis-Chalmers, Milwaukee 
Wis. 8-page catalog No. 61B-6210B cals 
the story of Allis-Chalmers’ Safety-~ 
Cirele motor protection. Design 
construction features are illustrated. 


MAINTENANCE AND 
SAPETY EQUIPMENT 


Ks RING PACKING—Greene, Tweed 
th Wales, Single- 
sheet "TBPR-619 gives data on 


FIRST CLASS 
PERMIT No. 64 
(Sec.34.9,P.L.&R.) 
NEW YORK.N.Y. 
BUSINESS REPLY CARD 
POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
POWER 
330 West 42nd Street amen 
New York 18, N. Y. 
FIRST CLASS 
PERMIT No. 64 


(Sec.34.9, P.L.&R.) 
NEW YORS,N. 


BUSINESS REPLY CARD 


MO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c. Postage Will Be Paid by-— 
POWER 
330 West 42nd Street 
New York 18, N. Y. 


Palmetto Pisto-Ring vachiog designed 
to replace hydraulic duck and other 
forms of packing used in inside-packed 
reciprocating pumps. 


K9 FIRE-EXTINGUISHING 


Co, 
booklet No. F- 4993 
illustrates line of Ansul dry- 


K10 PORTABLE POWER TOOLS— 
Independent Pneumatic Tool 
Co, 175 State St, Aurora, lil. Catalog 
No. E-2 covers Thor universal electric 
rtable power-tool line including the 
ilver Line tools. Prices are given. Also, 
circular No. J&-1131 features the new 
Thor Silver rg 4%-in. universal elec- 
er 


tric belt sander 

Kl PIPE LINE SHOCK ABSORBER 
--R-S Products Corp, 4530 Ger- 

mantown Ave, Philadelphia 44, Pa. Bul- 

letin consists of description, applica- 

tions, installation, and list ices of 


hammering in pipelines carrying water 
or petroleum products, 


4-page folder No. 50-105 discusses the 
principle and operation of Type UR 
reflectoscope, an ultrasonic instrument 
for instantaneously locating defects in 


metais and other materials by the - 
plication of a single “searching unie” 


LUBRICANT ~- ed 

GUIDE-—Keystone Lubricatin 
Co, gust and Lip incott sc Philadelphia 
32, Pa. 30- e klet N 


o, C-10L, 
sents the line of Keystone some 
lubricants "ioe industrial and auto- 
motive machinery. Included in the 
are tested recommendations for lubri- 
cating all types of bearings under vari- 
ous operating conditions. 


L31 TURBINE LUBRICATION — 
& Co, 303 W Lehigh 
Ave, Philadelphia 33, Pa. 4-page folder, 
entitled “Turbo-Drive,” discusses prob- 
oe of oxidation, emulsification, foam- 
and sludging, as related to turbine 

rication. 


L32 GAGE SNUBBER--Parker Ap- 

pliance Co, 17325 HEjuclid Ave, 
Cleveland 12, Ohio. Bulletin No. 880 ex- 
plains action of the Parker pressure- 
gage snubber in groteenne gages from 
line shocks and vibration while elimi- 
nating needle fluctuation for more ac- 
curate readings. 


MATERIALS HANDLING 


ROPE —- Macwhyte 
osha, Wis -page leafi 
No. 49-30 ‘iste 133 different sizes and 
types of corrosion-resisting wire 
Constructions of various types are 
scribed and illustrated. 


M23 CONVEYING 8YSTEMS—Fuller 
Co, Fuller Bl Catasauqua, 
Pa. 24-page booklet No. K-25 presents 
informative data on Fuller-Kinyon con- 
veying systems for unloading and con- 
veying dry pulverized materials. Details 
of construction and operation, diagrams 
and typical installations ore "included. 


M24 GROOVED-WHEEL CASTERS 
-—Bassick Co., Bridgeport, Conn. 
&8-page folder furnishes latest informa- 
tion on Bassick grooved-wheel 
casters for angle-iron track. Cross-sec- 
tional designs illustrate turns, 
turn-and-crossover and ingle- and 
double-switch installations ‘of the track. 


M25 FORK TRUCK -- 
Yale & Towne 

velt & Haldeman Ave, Philadel hie it 15, 
Pa. 4-page folder No. P1170 gives in- 
structions on how to operate gas trucks 
safely and sorry minimum of wear to 
moving part 


MECHANICAL TRANMISSION 


N15 FLUID DRIVES—Link-Belt Co, 
307 N Av 


book “No. 2386 replaces 
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: mnectors chemical fire equipment. Included are | ay 
improved Model B extinguishers, 
systems, large stationary units, “14 

a | trucks, trailers, etc, as well as charts Bi 
Eat hand fire equipment. 

| 
|| | 
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: four models of a compact shock ab- ve 

i sorber, hich eliminates shock and afi 
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| RELIANCE 
SAFETY TEAM. 


2 


Have a Double Check on boiler water levels 


Avoid time-and-money-expensive low water accidents 


and near-accidents... 


Prevent boiler outage and expensive water leve 
accidents by having adequate boiler water super- 
vision. It's easy to get with the Reliance Safety 
Team—ALARM Water Column and EYE-HYE Re- 
mote Reading Gage. Save your operators hours 
of time, thousands of steps in their vital job of 
checking the “life blood of the boilers.” 


Known the world over for accuracy, sturdiness 
and dependability, there’s a Reliance Water Col- 
umn for every type of boiler—any pressure — 
and gage equipment for every water level check- 
ing need. Approved by all authorities —specified 
by leading boiler makers and consulting engi- 
neers. Representatives inall principal cities. Write 


today for more detailed information. 


TWE RELIANCE GAUGE COLUMN CO. - 


January 
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BOILER SAFETY DEVICES since 1884 


Reliance 


5902 CARNEGIE AVENUE - CLEVELAND 3, 
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ECONOMY 


AT MODERATE INITIAL COST 


100 TO 4000 


HORSEPOWER RANGE 


600' GA., 750 F. 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 
TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pressure stages 
making Multistage steam economy available at moderate initial cost. Horsepower 
range is from 100 to 4000, steam pressures up to 600¢ ga., 750° F., condensing 
or non-condensing. Several governors and accessories adapt UV Turbines to 
practically any mechanical drive within the capacity range. 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM operating 
condensing. Turbine is equipped with variable speed oil relay governor, pressure 
lubrication and vacuum breaker, and is in use driving a centrifugal compressor 
for refrigeration. 


Contect your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


RRAY IRON WORKS COMPANY 
BURLINGTON, 1OWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


186 


previous catalog on Link-Belt fluid 
drives Book covers types, sizes, ar- 
rangements and dimensions of units 
available; features of construction; ad- 
vantages to user; selection tables; typi- 
cal examples of fluid-drive selections; 
and numerous photographs of actual 
installations. 


N16 DISK CLUTCHES — Edgemont 
Machine Co, Dayton, Ohio. 12- 
page bulletin No. SF-5 tells about Edge- 
mont Type SF disk clutches. Applica- 
tion, price lists and data are included. 


N17 BALL BEARINGS-——-New De- 
parture Div, General Motors 
Corp, Bristol, Conn. 16-page booklet 
describes and illustrates five distinct 
types of New Departure self-sealed and 
lubricated-for-life. ball bearings de- 
signed for belt and trolley conveyors, 
foundry-mold car wheels and similar 
applications, 


METALS AND ALLOYS 


R10 METAL DRAWING Esso 

Standard Oil Co, 15 W 5lst St, 
New York 19, N. Y. 12-page folder, en- 
titled “Drawing Compounds for Metals,” 
contains detailed recommendations for 
selecting drawing compounds for use 
on various ferrous and non-ferrous 
metals in stamping, forming, wire draw- 
ing, tube drawing, tube bending, etc. 


R11 CALCIUM CARBIDE—Nationa! 
Carbide Corp, 60 E 42nd St, 
New York 17, N. Y. 16-page leaflet, en- 
titled “The Miracle of Calcium Car- 
bide,” traces the history of calcium 
carbide from the time of its discovery 
as a commercial possibility over 50 
years ago, through the development of 
manufacture and the current and poten 
tial usage of commercial calcium car- 
bide, acetylene gas, and calcium hydrate 
residur 


HARDENING COMPOUND - 
Wilson Carbon Co, 60 E 42nd 
St, New York 17, N. Y. Bulletin No. 11 
is a technical report on treating carbon 
steel with new activated carbon-chro- 
mium hardening compound, High 
Speed-l 


METERS AND INSTRUMENTS, 
ELECTRIC 


$4 RECORDING OSCILLOGRAPHS 

Consolidated Engineering Corp, 
620 N Lake Ave, Pasadena 4, Calif. 16 
pare publication, entitled “Consolidated 
Recording Oscillographs,” discusses ap- 
plications, operations, and features of 
multichannel recording oscillographs. 


$5 WATTHOUR METER 
Smith, fethlehem, Pa 
catalog No. 4425 illustrates and explains 
the different parts assembled into the 


Type S-3 watthour meter. Operating 
characteristics ere included 
METERS AND INSTRUMENTS, 
MECHANICAL 


23 PYROMETER INDICATORS —- 

Thermo Electric Co, Ine, Fair 
Lawn, N. J. 4-page folder No. 25 de- 
seribes the comp: ' multiple-point 
pyrometer ine s Dimensiona 
drawins and prices are given 


SURFACE PYROMETERS 

Pyrometer Instrument Co Ine, 
Bergenfield, N. J. Catalog No. 180 pre- 
sents informative data on the new Pyro 
surface pyrometer, a completely self- 
contained, portable, compact and quick- 
acting instrument 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


U31 GATE VALVES—Crane Co, 836 

S Michigan Ave, Chicago 5, Tl 
4-page folder explains the new Crane 
fluid-motor-operated gate valves. Cross- 
section views are shown 


U3 PIPELINE STRAINERS - 
Yarnall-Waring Co, Mermaid 
Lane, Philadelphia 18, Pa. 4-page bul- 
letin No. S-202 is a revised publication 
on Yarway strainers. Pressure and 
screen data tables are given 
U33 HYDRAULIC SURFACE 
VALVES--R-S Products Corp, 
Wayne Junction, Philadelphia 44. Pa 
12-page booklet No. 18 introduces a new 
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SAYE MONEY and get 
BETTER PIPING by using the 


REDUCING ELBOW Vd ‘a. 


90° ELBOWS 


Instead of a 


Standard Elbow y (? 


and a Reducer REDUCING 


LAP-JOINT REDUCERS 
STUB ENDS 


saves more than a third of ad SADOLES 
the welding when used instead 

of a standard elbow and re- 

ducer. In addition to a sub- 

stantial saving in time and 

money, it provides much 

neater appearance and in- ff 

sulation is easier. The gradual RETURN BENDS 
reduction, smooth curve and 


absence of abrupt neck re- 

duce the pressure drop and 

turbulence. Center-to-end 

dimensions are the same as for ASA standard elbows. } 
All the advantages of Midwest Standard Elbows are to be LATERALS CROSSES 

found in Midwest Reducing Elbows . . . unusual dimensional REDUCING-ON-RUN TEES 

accuracy and uniformity, stress relieving, beneficial effect of 

working metal in compression, etc. 
The Midwest Reducing Elbow is only one of many fittings 

developed by Midwest to reduce the cost and improve the 

quality of welded piping. You will find it advantageous to get 

in touch with the Midwest Distributor near you whenever you SHAPED NIPPLES 

need welding fittings. FLANGES 


The Midwest Reducing Elbow x 


SLEEVES 


MIDWEST PIPING & SUPPLY COMPANY, 


Main Offices: 1450 South Second Street, St. Louis (4), Mo. 
Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. ¢ Los Angeles (33), 520 Anderson St. ¢ Houston (2), 229 Shell 
Bidg. © Tulsa (3), 533 Mayo Bidg. ¢ South Boston (27), 426 First St. ¢ Distributors in Principal Cities. 
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SIER-BATH 

SCREW PUMP 
Pumps: acetates, asphalts, brines, 
Bunker C fuel oil, cellulosics, greases, 
molasses, syrups, Pressures uP 


to 1000 Ibs. 


N? matter how gooey the stuff, it 
can’t “gum up the works” in a 
Sier-Bath Screw Pump. The power- 
ful thrust of its screw moves materials 
so viscous that they are often in a 
semi-solid condition. 


The simple design (only two moving 
parts) and accurate but sturdy con- 
struction, make these screw pumps 
long-lived and keep them relatively 
free of maintenance. They are avail- 
able in horizontal and vertical models. 
Send for booklet. 


ALSO MANUFACTURERS OF SIER-BATH 
GEAREX ROTARY PUMPS AND SIER-BATH 
PRECISION GEARS 


FOUNDED 1905 


GEAR and PUMP CO., Inc. 


9254 HUDSON BLVD., NORTH BERGEN, N J 


MEMBER A.G.M. A. 


line of 50-Ib narrow face-to-face valves, 
designed particularly for rugged hy- 
draulic service. 


U34 INSTRUMENT VALVES -- 

Edward Valves, Ine, East Chi- 
cago, Ind. 4-page leaflet No. 491 con- 
tains dimensions, weights, prices and 
operating data on new drop-forged- 
steel Edward instrument valves for 
ado sage, instrument and other small 
ines 


U35 GATE VALVES - Kennedy 
, Valve Mfg Co, Elmira, N. Y 
Circular No. 120 gives an informative 
description of the Figure 27 and Figure 
30 line of standard bronze gate valves 
Design features are explained in detail 
with a large sectional drawing of a 
valve providing easy visual reference 


U36 VENTURI-BALL VALVES — 
Paul Valve Corp, 683 Third 
Ave, New York 17, N. Y. 16-page catalog 
No. 103 covers principles of operation 
and engineering data on the complete 
line of Paul high-performance venturi- 
ball valves, including “whistle,” bar- 
stock cast-steel, stainless-steel, and 
forged valves 


U37 STOP-CHECK VALVES—Crane 
Co, 836 8S Michigan Ave, Chi- 
cago 5, Dll. 4-page folder tells about 
Crane automatic stop-check valves in 
sizes and types for all boiler pressures. 
List prices are given 


PRIME MOVERS AND ACCESSORIES 


ENGINE—-Nordberg Mfg 

73. S Chase Ave, Milwaukee 

Series of four bulletins No. 166, 

. 167-A and 168 describe the new 

Nordberg Model 4FS-1 diesel engine, a 

one-cylinder, 4%x54-in. unit rated at 

15 hp at 1800 rpm, and 10 hp at 1200 
rpm 


v9 INDUSTRIAL DIESELS Cum- 
mins Engine o, Ine, Columbus, 
Ind. Two booklets No. 5287 and No. 
5289 contain complete specifications of 
all automotive and industrial models of 
HR-600 and HRS-600 Cummins four- 
cycle, six-cylinder diesels. 


v10 


INGINE Nordberg 
S Chase Ave, Mil- 
waukee 7, vis 8-page folder No. 172 
features Nordberg two-cycle, 
ll-eylinder, 16-in, radial engine, 
which develops 1800 hp at 400 rpm, or 
1250 kw. A cross-section view of the 
entire engine and of the pressure sys- 
tem of lubrication and pisten cooling 
is alse shown 


PUMPS 


W2 CENTRIFUGAL PUMPS Dur- 

iron Co Ine, I fton 1, Ohio, 
12-page bulletin No. 812A discusses in- 
stallation and operation of centrifugal 
pumps in corrosive service. Friction 
data, formulas for figuring capacity, 
head and horsepower, and conversion 
data are included 


Ww21 PUMP Warren 

am Pump Co Ine, Warren, 
Mass ion ze brochure No. 246 explains 
the new Warren 2-stage pump, Type 
TL, available in various sizes. Data 
consist of specifications, dimensions and 
a sectional view of this pump 


WATER TREATMENT 


x8 PEAERRATING HEATERS 
Graver Water Conditioning Co, 
216 W 14th St, New York 11, N. Y 
Bulletin No. W101 outlines principles of 
deaeration, and describes the design, 
»peration and applic ations of Graver 
deaerating heaters Both vertical and 
horizontal types are diagrammed 


x9 HARDNESS TEST ; & LD 
Betz, 2 8 sheets 
new, 

analy- 

accurate and faster 
than the soap method 


XI WATER SOFTENER Worth- 

ington Pump & Machy Corp, 
Water- T reating Section, Dune lien, N. J 
16-pag catalog No. W-212-B5 gives 
information on the company’s new cold- 
process slurry-type precipitating water 
softener and coagulator employing hy- 


Now ... Electrical World's survey of 


MODERN ELECTRIC 
SYSTEMS 


e their development 
their potential 


ERE IS the sweeping 

panorama of the evolu- 
tion of energy generation, 
distribution and utilization. 
This is the story of the prog- 
ress of the great American 
electric power systems, both 
private and public, and the 
social and economic forces 
underlying their growth. 


Designed for easy 
Discusses— reading, this book brings 
Power systems you in compact form the 
unique record of the de- 
Power stations velopment of hydro- and 
Station generation turbo - electric power 
Transmission plants—of techniques for 
General system the construction, opera- 
technique: tion and maintenance of 
Distribution the far-flung systems—of 
Maintenance and public regulation over 
metering companies, their rates 
Use of electricity and their profits—of the 
Organization and spasmodic movements for 
regulatior ‘a! 
Industry organ- ownership electric 
izations utilities—and of the rise 
of industry organizations 


Just published 


THE 


ELECTRIC POWER 
INDUSTRY 


Past, Present and Future 
Compiled by the Editors of 
Electrical W orld 
186 pages @ 82x11 @ Over 200 
charts, graphs, diagrams, tables, 
photographs $3.5 


THIS SURVEY of one of the world’s greatest in- 
dustries is a permanent bourd edition of the 75 th 
Anniversary Number of 
Electrical World. Spe- 
cialists contributed Gee DISCOUNTS 
knowledge and researc 
Ideal! suited for 
to make this volume a ween Py 
unique log of industry ecutives, sales staffs and 
achievement. for use by others In 
Every major phase the utilities fleld. When 
of electric power devel- sed for these purposes. 
opment is covered—gen- a 
erating equipment, trans- contin information tell 
mission lines, protective us how many copies you 
relaying, substation de- will need. Write to: 
sign, power metering, 
rural electrification, hold- SPECIAL SERVICE 
ing companies, state reg- PARTMENT, 
ulation, N.F.M.A., Edi- Atten. W. E. Foley, 
son Electric Institute, McGraw-Hill Book Co.. 
National Electrical 330 W. 42nd St, 
Wholesalers Association, 


== SEE THIS BOOK 
10 DAYS — FREE 


a McGraw-Hill Book Co., tne. 


McGRAW-HILL 330 W. 42nd St., New York 18 


Send me Electrical World’s The 
Electric Power Industry 

10 days’ examination 

proval. In 10 days I will remit $3.50 

eents for delivery, or return book ' 

pay for delivery if you remit with this coupon; 
same return privilege.) 


Name 
Address 
City 
Company 


Position 
This offer applies to U.S. only 
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From 230 kV 

down to 7.5 kV 

covering the full range of A.S.A. Standards 

These are the Features you've always wanted in a power circuit 
breaker... 


GROWN GOR 
OU™, BREA 1—HIGH INTERRUPTING CAPACITY—10,000,000 kVA at 


BLA 


230 kV 
wre 400° 


2—HIGH CURRENT CARRYING CAPACITY—4,000 Amps. 
at 7.5 kV 
3—HIGH SPEED—3 cycles or less 
4—NO OIL — NO MESS — NO FIRE 
5—QUICK & EASY TO INSPECT 
6—MINIMUM MAINTENANCE 
7—RAPID RECLOSING—Both 3-phase or single phase. 
8—POSITIVE INTERRUPTION UNDER ALL CONDI- 
TIONS including short circuits—normal load—magnetizing 
or charging currents. 
9—SAFETY—No secondary damage even if highly overstressed. 
10—DEPENDABILITY—15 years cf satisfactory performance 
throughout the world. 


11—LOW INITIAL COST & MAINTENANCE—Costs no 
more than other types of breakers. 


Only a BROWN BOVERI Air Blast Breaker gives you all these advantages ... and at no extra cost! 
) gives y g 
WORLD ENGINEERING & MANUFACTURING WRITE FOR SPECIFICATIONS AND DATA! 
LEADERSHIP FOR OVER 50 YEARS BROWN BOVERI CORP., 19 Rector Street, N Y.6 
POWER EQUIPMENT. 


Name Title 


SWITCHGEAR @ REGULATORS @ RELAYS 


BROWN BOVERI CORP., 19 Rector St. © New York 6, N. Y. 
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FOR A LOT 


MEMBER 


Goulds “Close-Cupld” 


This efficient, advanced design pump gives the 
operating man many advantages that eliminate liquid 
transfer problems. 

The pump and motor are a compact unit. The single 
shaft maintains perfect alignment and the unit is 
vibration free. You don’t need a bedplate. 

All you do is set the ‘‘Close-Cupld” in place, con- 
nect it up and turn on the current. 

Sizes and Capacities: 

We make the ‘‘Close-Cupld”’ in 17 sizes with capac- 
ities up to 2000 G.P.M., heads up to 400 ft. depending 
on capacities. 

Send for a free copy of Bulletin 701.1 today. It gives 
you complete data on Goulds ‘‘Close-Cupld”’ pumps. 


PUMPS INC. 


AY Seneca Falls 
New York 


draulic energy for mixing the applied 
chemicals with previously formed 
precipitate. 


X11 EQUIPMENT AVAILABLE — 
Graver Water Conditioning Co, 
Dept 114, 216 W 14th St, New York 11 
N. Y. 8-page bulletin No. WC-100 ex- 
plains the scope of Graver activities 
and iliustrates some of the company's 
large installations of hot-process and 
zeolite softeners, demineralizers, clari- 
fiers, filters, ete. 


WELDING 


Y10 SUBMERGED WELDING—Linde 
Air Products Co, 30 E 42nd St, 
New York 17, N. ¥. 36-page booklet, 
entitled “Unionmelt Apparatus Cata- 
log,” contains latest information on 
Unionmelt apparatus and supplies for 
submerged melt welding. Sections added 
include portable DS welding head, the 
shape-welding carriage, and the flexibl. 
welder 


SOLDERING PRODUCTS 
Wall Mfg Co, 411 Erie St, Grove 
City, Pa 24-page catalog No. 85 pre- 
sents the complete line of Wall solder- 


products Items described are 
wasoline and kerusene blow’ torches 
self-generating alcohol blow torches 
electric-soldering irons, solder, splicer’s 
furnaces, paraftlin supplies and com- 
pound kettles 


Vee LOW-HEAT WELDING —Eutec- 
tic Welding Alloys Corp, 40 
Worth St, New York 13, N. Y. 8-page 
1950 directory of Eutectic products for 
low-heat welding of all metals A 
complete selection chart is also included 
for information on numerous special - 
ized Eutectic welding alloys for par- 
ticular jobs 


OTHER EQUIPMENT 


Z2 HEAT EXCHANGER — Ross 

Heater & Mfg Co, Ine, 1407-1411 
West Ave, Buffalo 13, N. Y. 4-page fold- 
er No. 1-7K1 describes the new fully 
standardized series Type SSCF all- 
stainless steel heat exchangers. Line 
drawines and dimension tables are fur- 
nished 


Z2 INSULATED PIPE—Durant In- 

sulated Pipe Co, 1015 Runny- 
mede St, Palo Alto, Calif. 40-page book 
covers Durant presealed insulated pipe 
for use in underground and exposed 
locations. Construction details and 
specifications are given. 


Z26 DISK WHEEL—Ray bestos-Man- 
hattan, Inc, Manhattan Rubber 
Div, Abrasive Wheel Dept, Passaic, 
N. J. Bulletin No. 6901-A describes Man- 
hattan Moldise, a bonded disk whee! 
for rotary sanders 


INDUSTRIAL CLAMP Hunter 
Spring Co, 1 Spring Ave, Lands- 
dale, Pa. 4-page folder No. 310-1C con- 
tains principles, characteristics, price 
list, and illustrated applications of the 
Neg’ator industrial clamp 

Z2 SCALE MODELS — Raymond A 


Lester Associates, 39 E Prospect 
Ave, Mount Vernon, N. Y. 8-page bro- 


chure shows a few of the many uses 
for scale models in business and in- 
dustry 
T—South Flor- 
4201 N W 7th 
St. Mi “la. S-page pamphlet ex- 
plains the seope of service offered by 
the firm for testing durability and per 
manene of materials 


Z3 NEW AND USED BHQUIPMENT 

Charles Weaver, 4145 Penob- 
scot Bldg, Detroit 26, Mich. Series of 
sulletins describing new and_ used 
equipment including steam turbines, 
urbine-generators, diesels, boilers, etc. 
Specifications are given 


Powermatic Ventilator Co has announced 
a change of name. The new name, Iron 
Lung Ventilator Co, incorporates the com- 
pany’s trade name for its several types of 
industrial ventilating equipment. Head 
quarters remain at 4019 Prospect Ave, 
Cleveland 3, Ohio. 
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THE ERIE CITY SUPERHEATER 


The illustration above shows one of the many types of super- 
heaters designed and produced by Erie City to meet the exacting 
requirements of the modern steam generator. This particular example 
is the vertical pendant type. 


The horizontal steam take-off serves also as the superheater 
inlet header, thus making the superheater an integral part of the 
boiler and simplifying installation and maintenance. 


This familiar method of taking steam from an Erie City boiler 
in a transverse series of tubes, instead of a single nozzle, produces 
steam with high initial dryness and allows the superheater to perform 
with maximum efficiency and safety. 


Our Steam Generator Bulletin (SB-30) illustrates and describes 
many types of superheaters engineered and manufactured within 
our own plant. It is available on request. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators @ Type C 3-Drum Boilers @ -Type VI:.2-Drum Boilers 
7 The ‘‘Economic”’ Boiler with or without Water Walls - Welded H. R. T. 
Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 


and Spreader Stokers » Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS «© ERIE, PA. © Siuce 1940 
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THE SAFE 
OPEN STEEL FLOORING 


s IRi-Lox 


No object over 14 square inch can pass 
through super-safe U-Type Tri-Lok Floor- 
ing. Fabricated without bolts, rivets or 
welds, it is unsurpassed for plant installa- 
tion, walkways, loading platforms. Effi- 
cient distribution of concentrated loads... 

_ maximum free opening for light and air. 
Write for Bulletin JZ 1140. 


-DRAVO CORPORATION | 


National! Distributor for the — 
Tri-Lok Company 


Breve Bidg., Pittsburgh 22, Pa. 


Sales Representatives in 
Principal Cities 


High Pressure Steam 
at Low Cost 


KEWANEE 


6 sizes for 6 to 36 hp at 100 lbs wp 
... For coal, oil or gas... hand or 
mechanically fired. 

Check the proportions of each 
Scottie Jr. and you'll see why it will 
actually produce approximately 
double the horse power guaranteed 
by its rating. 

WRITE Department 99-K! 


| KEWANEE BOILER CORPORATION 


for 6” scale with pipe diameter markings 


KEWANEE, ILLINOIS 


York City 
ot Ammcas & Stardard Sanitary 


CATAWISSA VALVE & FITTINGS CO. 


206 Mill St. 


CATAWISSA, PA. 


COMING EVENTS—— 


Jan 16-19—Plant Maintenance 
Show, Auditorium, Cleveland, Ohio, 
Clapp & Poliak, Inc, 341 Madison 
Ave, New York 1, N. Y. 


Jan 23-27—Southwest Air-Con- 
ditioning Exposition of the In- 
ternational Heating and Venti- 
lating Exposition, State Fair 
Park, Dallas, Texas. Sponsored by 
American Society of Heating and 
Ventilating Engineers simultaneous- 
ly with their 56th annual meeting. 
Charles F Roth, International Ex- 
position Co, Grand Central Palace, 
New York 17, N. Y. 


Jan 30-Feb 3—American Insti- 
tute of Electrical Engineers, an- 
nual meeting, Statler Hotel, New 
York, N. Y. R S Gardner, AIEE, 29 
W 39th St, New York 18, N. Y. 


April 5-7—Midwest Power Con- 
ference, Sherman Hotel, Chicago. 
lll. Dr E R Whitehead, secy, Illi- 
nois Institute of Technology, 3300 S 
Federal St, Chicago 16, III. 


April 12-14—American Society 
of Mechanical Engi $s, spring 
meeting, Statler Hotel, Washington, 
D.C. O B Schier, ASME, 29 W 39th 
St, New York 18, N. Y. 


April 19-20—American Institute 
of Electrical Engineers, Power 
Conference, Statler Hotel, New 
York, N. Y. R S Gardner, AIEE, 29 
W 39th St. New York 18, N. Y. 


POWER’S History 


Power was founded in 1884 by E P 
Harris and H M Swetland. With it wa- 
incorporated Steam, which had been 
started by N Hawkins in Chicago two 
years earlier. 

In 1903 Power purchased and ab- 
sorbed Science and Industry, which wa- 
a consolidation of a number of periodi- 
cals, namely, Home Study Magazine, 
Home Study for Machinists, Mechanic's 
Magazine, Home Study for Building 
Trades, Building Trade’s Magazine, 
Home Study for Electrical Workers and 
Steam Electric Magazine. 

In 1908 Power absorbed The Engi 
neers Review, of Cleveland, and The 
Engineer, of Chicago, the latter being 
a consolidation of The Safety Valve, 
Lord’s Power and Machinery Magazine. 
The Stationary Engineer, Steam Engi- 
neering and The Mechanical Engineer. 
When The Engineer was purchased, the 
name of the combined magazine wa- 
Power and the Engineer. The title wa- 
condensed to Power in 1911. All rights 
to the preceding titles reserved. 


Victor Equipment Co has bought out the 
business and assets of the Mills Alloys, 
Inc in Los Angeles, Calif. Mills Alloys 
has made all types of blasting nozzles and 
tungsten-carbide hard-surfacing rods. 
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These Whe Tabes.... 


that stay on the job 


CHASE 
ANTIMONIAL ADMIRALTY 


(a patented alloy ) 


Chase Antimonial Admiralty has been in use for 14 
years, withstanding the test of time — because the 
percentage of antimony is right. 


Admiralty containing less than .007% antimony 
(the minimum set forth in Chase Patent No. 2,061,921) 
cannot be counted on to prevent dezincification under 
all conditions. Over a wide range of applications, 
015% is the minimum. Chase makes doubly sure you 
get this percentage—by using a nominal content of 
.035%, so that even with normal commercial variation 
your tubes contain at least .015% antimony. 

That's why Chase patented Antimonial Admiralty 
tubes stay on the job, year after year. Get the facts! 


The Naltoni Headguariers fot 
BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KEWNECOTT COPPER CORPORATION 


THIS THE CHASE NETWORK... handiest way to buy bross j 
ALBANY: | CHICAGO CINCINNATI CLEVELAND DALLAS, DETROIT INDIANAPOLIS KANSAS CITY, LOS ANGELES MIQWAUKEE 


NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER ST LOUIS SAN FRANCISCO SEATTLE WATERBURY 
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COMBUSTION 
ENGINEERING 


for power plant men 

Become a trained combustion 
Engineer the easy HAYS way. 
Firemen, engi- 
neers, fuel and 
equipment men, 
etc., can earn 
bigger pay by 
becoming a 
Hays trained 
combustion en- 
gineer. Many 
employers rec- 
ognize a HAYS- 
TRAINED 
engineer as a 
better man. Just 
a litle of your 
spare time re- 
quired for the 
easy - reading 
Hays Home Study Course. Hundreds of 
others have made better jobs for them- 
selves through Hays training. So can YOU. 
Approved for GI. Write today for free book. 
30th year. HAYS SCHOOL OF COMBUSTION 
Dept. 11 430 N. Michigan Ave., Chicago 11, Il. 


Dept. 11 HAYS SCHOOL OF COMBUSTION 
| 430N. Michigan Ave., Chicago 11, Ill. 


Name. 


Address. 


Company Name. 


| since 1903 


\ 
/ “Our best ads are \ 


installed... 


A battery of 20 
14° x 25° 
wood stave 
COOLING TOWERS 
WOOD TANKS 
STAINLESS TANKS 


WOOD PIPE | 
MULTI-FIN UNITS 

\ 

\ 


SANTA 


! TANK & TOWER CO. \ 
| ENGINEERS © FABRICATORS * ERECTORS \ 
{ 5401 S. Boyle Ave., Los Angeles 11 } 
I Branches: New York, Boston, Chicago, 

| Tulsa, Houston, San Francisco 4 


LOCKETT FUEL 
m | 


Con 
ORLEANS. 


OIL PUMPING 


AND 


HEATING 
SETS 


Custom 


Built 


The compact, high-pressure unit il- 
lustrated consists of two Worthing- 
ton Duplex Steam Pumps and three 
Griscom Russell Twin G-Fin Fuel Oil 
Heaters mounted on a single struc- 
turol steel frame. 


FOR almost a half century, Lockett has been supplying, to fit individual needs, efficient 
standard and custom-built Fuel Oil Pumping and Heating Sets, for mechanical and steam 
atomizing oil burners. Combinations of various types of pumps are available: Either two 
Turbine-driven Pumps; one Electric-driven and one Turbine-driven Rotary Pump; two 
Electric-driven Rotary Pumps; two Worthington Duplex Steam Pumps; or one Duplex 
Steam Pump and one Electric-driven Pump. Each pump is suitable for the full rated 
capacity of the unit; and one heater section is a spare. Lockett supplies everything, 
complete. Inquiries are invited. Descriptive bulletins sent on request. 


fall LOCKETT & COMPANY, LTD. 


racting Engineers 
HOUSTON 


ALLAS - GALVESTON 


Graybar Electrie Co has 


APPOINTMENTS 


General Electric Co names the following 
men to new positions in its Apparatus 
Dept: Neil Currie Jr, administrative assist- 
ant to general manager; Ernest E Johnson, 
manager of engineering, large apparatus 
divs; Cart A Salmonsen, manager of manu- 
facturing, large apparatus divs; Byron A 
Case, manager of engineering, small ap- 
paratus divs; Frank T Lewis, manager of 
manufacturing, small apparatus divs; Clar- 
H Linder, assistant to general man- 
ager; C W LaPierre, manager, aircraft gas- 
turbine divs. Also, C W Bryant becomes 
purchasing agent of purchasing dept’s fer- 
rous products div and is succeeded by K N 


ence 


Bush as assistant production manager in the 
Apparatus Dept. 


Richard Cutts Jr is named manager of 
sales for central station divs of GE’s Ap- 
paratus Dept. Donald E Craig suceeds 
Cutts as assistant manager of sales for the 
meter and instrument divs at Lynn, Mass. 
four managers of sales for 
of the central station divs 
as follows: E N Chilberg, 
eastern section; R R Owen, western section; 
J W Dodge, government section; LB 
Proctor, rural electrification administration 
section. All, with exception of Craig, will 
be headquartered in Schenectady. Also, D 
S MacDonald is the 
manager of gear motor sales div of small 
and medium motor divs. 


Simultaneously, 
different sections 
are announced 


ang 


now assistant to 


Yarnall-Waring Co, Philadelphia, has 
transferred John A Steer to replace Harold 
S Webster, retired, as district manager in 
New York. Also, J B Ambler has been ap- 
pointed sales representative in the Denver 
district, 


H R Pursel assumes new duties as head of 
Beaumont Birch Co’s hydraulic mate- 
rials-handling systems dept, Philadelphia. 


Superheater Co. Ltd, Montreal, Canada (in 
conjunction with its affiliate, Combustion 
Engrg Corp, Ltd) has been appointed to 
represent De Laval Steam Turbine Co 
in the Provinces of Newfoundland, New 
Brunswick, Nova Scotia, Prince Edward and 
Quebec. In addition, a new De Laval dis- 
trict office has been opened in Tulsa, Okla- 
homa, under management of Harold Meyer. 
Lefler Wymont Supply Co, Casper, Wyo, 
will be the representative in Wyoming and 
Montana, and Roger Brown Co, El Paso, 
Texas, in southern New Mexico and south- 
western corner of Texas. 


Fairbanks, Morse & Co assign- Harold D 
Gobble to Harry J Renken as 
manager of its Dallas, Texas branch house. 
Renken is transferred to company’s head- 
Chicago to become oil field 
Russel A Stevens re- 
places V O Harkness as manager of Boston 
branch house. 


succeed 


quarters in 
division manager. 
Harkness assumes duties as 
diesel sales-dept manager for Boston area. 
\ Goddard 


Homer Jr has been named as- 


sistant general manager for industrial mar- 
keting 


for Gulf Oil Corp, Pittsburgh, Pa. 


chosen CS 
Powell to replace R W Kimberlin as St. 
POWER > 
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AUTOMATIC VALVES 


...On your boiler drums, Foster ... The R-17 Back Pressure Valve saves money by 
A Automatic Non-Return, Stop and Z keeping the pressure where you want it on the exhaust 
Check Valves save money by doing their side——for your feed water heater or other low pressure 
job perfectly—with the absolute mini- equipment— with a minimum of maintenance. Large pipe 
mum of ottention—for years. It is not area, and large valve area mean tow pressure drop across 
unusual to find these valves still giving the valve, and sensitive action ot low pressures. Saves 
good service ofter 25 or 30 years and make-up steam. Adjustable in ounces. 


more. Today's valves ore even better, 
The R-17 has no outside stuffing boxes or external weights. 


There's nothing skimpy about a Foster loading spring is on the atmosphere side of the valve 
Type 2. Full pipe area means negligible ond is accessible for inspection through o large handhole. 
pressure drop across the valve. Heavy Renewoble seot ring ond dash pot.2'; to 20 , (with sizes 
duty, through bolted construction makes from 4 to 12. stocked) 

it safe to work under when the boiler is 
down. Low pressure types to 250 Ibs. 
(stocked) have semi-steel bodies, bronze 


trimmed, with stainless steel seat rings; ) 
FOSTER AUTOMATIC Foster Type 34-R17 } 
high pressure types to 1,500 Ibs. have 
NON-RETURN y Back Pressure Valve 
cast steel bodies, trimmed with special , 
Stop and Check Valve, Type 2 end Vacuum Brecker 
heat resisting, corrosion resisting alloys. 
Piston chambers are renewable. They're 
built for lifetime service. Globe, angle, 


or elbow, from 212.” to 12”. 


*@ All along the line—Foster Pressure Regulators, Temperature Regulators, Pump 
Governors, Float Valves, Safety Valves, Check Valves, Relief Valves and Safety Valves 
are designed and built to save money, by giving reliable, trouble free regulation with 


a mini of i e. When you select the proper Foster Valve and install it 
correctly, you are making a sound investment, backed by more than 70 years of practical 


experience in building good valves, and our reputation for service. 


PRESSURE REGULATORS . . . RELIEF AND BACK PRESSURE VALVES .. . 
AUTOMATIC STOP AND CHECK VALVES... ALTITUDE VALVES . . . FAN ENGINE 
REGULATORS . . . PUMP GOVERNORS , . . TEMPERATURE REGULATORS .. . 
FLOAT AND LEVER BALANCED VALVES . . . NON-RETURN VALVES ... VACUUM 


REGULATORS OR BREAKERS .. . STRAINERS... sarety vatves... sirens 835 LEHIGH AVENUE ° UNION, N. J. 
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Louis district manager. Kimberlin moves 
to San Francisco as district manager. He 
will assume duties relinquished by J P 
Carson, who retired on service pension. 


Industries Service & Equip Co, 822 W 34th 
St, Erie, Pa., will represent Dampney Co 
of America in counties of Erie, Crawford 
and Warren, Pa. 


| Hewitt-Robins Inc, New York, appoints 


Edwin M Perrin advertising manager. A 


P DeVita becomes New York district sales 
manager for the firm’s Robins Conveyors 
Div. Also, Austin Goodyear is now assistant 


to B T Moffatt, vice-president in charge ol 
sales. Other appointments are: C A Thomp- 


son, Charleston district sales manager ani 
C W Brooks, Virginia-North Carolina sale~ 
territory, handling both Hewitt Rubber and 


Robins Conveyors division products 


Stephen F Curtis has been designated «i 
rector of purchasing for Johns-Manville 
Corp, New York, succeeding Norman © 
Aeby, retired. 


Lunkenheimer Co, Cincinnati, Ohio, 
elects Paul M Arnall vice-president and 
general manager. 


Koppers Co Ine, Pittsburgh, hia- 
named Fred Denig manager of production 
dept and Dr G Frank D’Alelio manager of 
research dept. Dr A R Powell has hecome 

associate manager of research dept. Hugh 
| € Minton, who previously headed up the 
| production dept, has resigned becau-e of 
ill health 


Six distributors for new Nordberg 4Fs-! 
diesel engine are announced by Nordberg 
Mfg Co as follows: Al-Pac Engine & 
PEABODY ENGINE ERING CORPORATI ON Equip Co, Seattle, Wash.; Atlantic Engine 
| Supply Inc, Boston, Mass.; Bolinders Co 
| Inc, New York, N. Y.; H G McKinney & 
| Co, Wilmington, Calif.; Northwest Dis- 
| tributors, Ltd, Vancouver, B. C., Canada; 
and J N Vernam Co, Miami, Fla. 7 


MANUFACTURES 


ae 


Swartwout Co has chosen Willian R Robin 
son as Pittsburgh district manager, power- 
plant equipment div, with offices at 3400 
Forbes St. He succeeds Robert J Jones, 
now New York district manager. Richard J 
Frost has been promoted to district: man- 
ager in Philadelphia. Also, henceforth, the 
power-plant equipment div in New York 
| will function as a factory sales branch 


office. 


A M Shaw is now assistant manager, pump 
and compressor merchandising div, of 
Worthington Pump & Machy Corp, 
Harrison, N. J. Shaw will be responsible 
for development of pump and compressor 


II tii {! kag sales to original equipment manufacturers. 
| Electric Products Co has chosen William 


E Brice Co, Houston, Texas, as its district 
representatives for southern Texas. 

ENGINEERING CORPORATION 

580 FIFTH AVENUE + NEW YORK 19, N.Y. 


Manutacturers of all types of combustion 
fired air heoters, gos scrubbers, 


Westinghouse Electric Corp, Pittsburgh, 
| announces following appointments: A A 
Johnson succeeds Dr Charles F Wagner as 
| 
| 


manager of central station engineering in 
the industry engineering dept. Wagner i- 
now consulting engineer for the firm in 
central station and power fields. M 1 


OFFICES IN PRINCIPAL CITIES 


| 
now available... 
| | 
lite 
| j 
| complete, detailed description — i 
AUTOMATIC RIRNFR 
q | | 
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FEATURES... 


OF THE TYPE A-T-O AND R-T-O 
PHILADELPHIA WORM GEAR SPEED REDUCERS 


May be had with Worm “above” or “be- 
low” the Worm Wheel. 


Worms are made of alloy steel with car- 
burized, hardened and tempered threads— 
both shaft and threads are accurately and 
smoothly ground after heat-treatment. 


Worm Wheels are of highest quality chill 
cast nickel-bronze. 


Bearings are anti-friction types (ball or 
roller) best suited for smooth, quiet, trouble- 
free operation (see cut-away illustration). 


Housings are of “one-piece,”’ quality grey 
iron—compact, neat, rigid and of ample ra- 
diating surface to prevent overheating. 

All units carry A.G.M.A. rating. 


Easy accessibility for removal of either 
Worm or Worm Wheel assemblies, from the 
one-piece housing. 

Lubrication by splash system to all mov- 
ing parts, in oil-tight housing. 

Efficiencies as high as 96‘¢. 


Any Speed Reducer is only as good as the 
experience and the manufacturing facilities 
of its manufacturer . . . these factors, plus 
world-wide acceptance of Philadelphia 
Worm Gear Reducers, presupposes that these 
units must be efficient, rugged and as trouble- 
fre as possible. In fact, Philadelphia 
Worm Gear Reducers embody every 
known mechanical feature that can 
be considered important for the 
efficient transmission of 
power, under all condi- 
tions. We offer every type, 
size ‘and reduction ratio of 
Worm Gear Speed Re- 

ducer. 


Our Catalog No. 
26 will give you 
full details on 
Worm Gear 
Speed Reducers. 
Please write for 
a copy on your 
Business Letter- 
head 


ERIE AVE. AND G ST., PHILADELPHIA 34, ~~ 


NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


LimiTorque Valve Controls 


oY ete ii 
© SPEED REDUCER ! 
i 
| 
| 
i 
| 
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Gardner replaces F P Taugher in Boston as 
engineering and service manager of New 
England district. Taugher is made man- 
ager of engineering, industrial control div. 
CH Bartlett assumes duties of sales man- 
ager for entire transformer div at Sharon, 
Pa.. and is succeeded by J L Cross as 
manager of power-transformer sales. 
Thomas A Daly becomes engineering man- 
ager in charge of all naval ordinance work “ 
of Westinghouse, also at Sharon. In addi- 
tion, Marvin W Smith, president of Baldwin 
Locomotive Works, is elected a director of 
the corporation. 


Stephen C May is named vice-president 
and general sales manager of Blackmer 
Pump Co, Grand Rapids, Mich. 


Morse G Dial and Kenneth H Hannan have 
been elected director and secretary, respec- 
tively, of Union Carbide and Carbon 
Corp, New York City. 


Eugene P Berg has been promoted to as- 
sistant general manager of Link-Belt Co’s 
Pershing Road plant in Chicago and Rich- 
ard Mover to general superintendent, manu- 
facturing dept. 


Anthony H Lamb is elected vice-president 
of Weston Electrical Instrument Corp, 
Newark, N, J., and will assume responsi- 
bility for operation of the company’s 
Tagliabue Div, reporting directly to the 
president, 


Manning, Maxwell & Moore, Ine, in- 
creases its membership of the Board to 

thirteen. New members are: C A Moore 

III, general manager of instrument, manu- 

facturing and repair div, Jersey City, N. J.; 

HS Moore, director of engineering, Bridge- 

port, Conn.; C M Chester III, treasurer, 

Bridgeport, Conn.; E M Moore, district 

manager, Pittsburgh district; J R Kelley, 

executive vice-president, New York, N. Y.; 

J E Minty, vice-president and general man- 

ager of Shaw-Box div, Muskegon, Mich.; . 
and H Merrill, vice-president and acting 

general manager of Consolidated Ashcroft 

Hancock div, Bridgeport, Conn. 


| Double duty: Steam drives 
Thigh pressure pumps and 
| provides heat for processing 
Fin this installation of mul- 
) tiple Troy Steam Engines in 
the Port Arthur refinery of 
The Texas Company. 


Which Do 


Eugene M Smith has joined Youngstown 
Sheet & Tube Co as flat, rolled products 
development engineer and will be loeated at 
the Campbell plant. Ernest Holme has been 
promoted to superintendent of Indiana 
Harbor rolling mills, replacing Jo M 
Mitchell, wo left the company. Also, James 
W Kirkpatrick has become chief metal- 
lurgist for the firm in the Youngstown, Ohio 
district. 


If your drive needs any or all 
of these five characteristics, 
the modern Troy Steam Engine 
is indicated. Send us your drive re- 
quirements and steam conditions, and 
our engineers will be glad to recom- 
mend the right type and size Troy 
engine to meet your needs. 


Dayton Rubber Co, Dayton, Ohio, names 
Carl W Priesing vice-president and general 
sales manager, and Leonard C Strobeck 
vice-president in charge of mechanical 
sales. 


Enterprise Engine & Foundry Co se 
lects Power Equipment Co, 4706 Holly St, 
Kansas City, Mo., as its new engine sales 
representative in the Midwest replacing 
former district office at Omaha. Territory 
served will be western Missouri, Jowa, 
Minnesota, North and South Dakota, 
Nebraska, Kansas, Oklahoma, Arkansas, 


2501 RAILROAD AVENUE * TROY, PENNSYLVANIA Colorado and New Mexico. 


Power Equipment Division 


In addition, 
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YOUR COMMUNITY 
needs the safety 


and lasting dependability of 


GOLDEN-ANDERSON 


positive control VALVES | 


Sensitive Golden-Anderson Altitude Control Valves 
maintain water levels within 3’’ to 12" variations, 
and may be arranged with special equipment to per- 
form a variety of other services. 

Inherent water cushioning prevents shock or jar 
under varying flow conditions. These Valves are easily 
adjusted for any water level, and include an indicator 
which shows piston position at all times. Some models 
actually are two valves in one—a regular automatic 
Altitude Control Valve as well as a Reverse Flow 
Check Valve. 

Let Golden-Anderson protect life and property 


through absolute, safe control of difficult flow 


G-A Single Acting Alti- F- conditions. 
tude Valve, Globe Pat- j 


| GOLDEN-ANDERSON Specialty Co. 


Keenan Building, Pittsburgh 22, Pa. 


LIFE AND PROPERTY PROTECTION 
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Check Your 
Paint-Stripping 
Problem 

HERE 


] How can we strip baked-on 
primer coats without resort- 
ing to expensive thinners 
and solvents? 


([] Do you have a good idea 
that'll speed up the removal 
of toluene-thinned, asphalt- 
based paints from under- 
ground transformers? 
We'vehad a slew of armature 
coils in the shop for months, 
waiting for an economical 
way to strip insulating var- 
nish... what do you have? 


(J Other headaches. 


COMPANY 


Power plant paint-stripping can 
be done easily and quickly if the 
proper stripping compound is 
selected—then applied as rec- 
ommended. Take transformer 
stripping, for example. Your 
nearby Oakite Technical 
Service Representative can 
show you a number of job- 
proved methods, including hot 
flow-on, cold spray, steam-gun 
and tank-immersion tech- 
niques. He'll help you select the 
Oakite method best suited to 
your lay-out... help you find a 
simple way to save time and 
money on the job. 

Let us have your paint-stripping 
problems (whatever they might 
be). We'll ask the Oakite Tech- 
nical Service Representative in 
your vicinity to visit your plant 
and talk them over with you. 
Or, if you'd like to have some 
factual data about fast Oakite 
paint-stripping procedures first, 
send for a complimentary copy 
of the Oakite Power Plant Di- 
gest of 71 maintenance-cleaning 
procedures. Oakite Products, 
Inc., 23 Thames St., New York 
6,N.Y. 


OAKITE 


May 

Technical Service Representatives Located in 

Principal Cities of United States and Canada 


Ed Allison, service engineer, formerly at 
tached to Omaha district office, will head- 
quarter at Power Equipment. 


Following retirement of G L Ringland, chiet 
engineer of electrical dept at  Allis- 
Chalmers’ Norwood Works, the following 
appointments were made: F M Winter- 
halter, engineer-in-charge of ac design; C 
F Cobb, engineer-in-charge of de design; 
E K Spooner, insulation engineer; | C 
Smith, mechanical engineer; and WT 
Saveland, assistant mechanical engineer. 


Ray P Johnson is now administrative as- 
sistant to G A Shallberg, executive vice- 
president of Borg-Warner Corp, Chicago. 
William J McQuillan is promoted to branch 
manager, Pittsburgh office of Morse Chain 
Co, div of Borg-Warner. 


American Brake Shoe Co reports several 
appointments in its divisions as follows: 
Harry C Platt, vice-president, engineered 
castings div; William H Starbuck, vice- 
president, Kellogg Div; William J Grant, 
manager of Southern sales, National Bear- 
ing div, headquarters in Southern States 
Bldg, Richmond, Va.; Robert H Elem, 
Pacific Coast manager, Welding Products 
div, headquarters in Los Angeles, Calif.; 
and William C Bruton, district sales man- 
ager, American Manganese Steel div, head- 
quarters in Oakland, Calif. Bruton’s terri- 
tory covers Pacific Northwest including the 
Yukon and Alaska. 


Newton R Crum of Alhambra, is represent- 
ing Flexible Steel Lacing Co in Cali- 
fornia. 


Standard Pressed Steel Co designates 
George A Gade regional sales manager in 
charge of Midwest territories, with head- 
quarters in Detroit. Succeeding Gade as 
Detroit district manager is Francis J 
Kinsella. David J Hurford becomes special 
representative for aircraft products in the 
West Coast area and is replaced by William 
C€ Harper as Cincinnati area district man- 
ager. A Clayton Graham assumes Harper's 
duties as representative in New England 
territory, 


Fred Thilenius has heen made manager for 
France Packing Co’s newly created Mid- 
Continent district. Offices will remain at 
303 E Fourth St, Tulsa, Okla. but now 
serve as sales headquarters for a much 
larger area, which includes the states of 
Kansas and Oklahoma, north and west 
Texas. including the Panhandle, and south- 
east New Mexico 


Holyoke Machine Co, Holyoke, Mass. 
has chosen L. Hl Perry to head its hydraulic 
dept. 


Geo P Reintjes Co announces appoint- 
ment oi Interstate Sales Inc, Arcade Bldg, 
St. Louis, Mo., as its representative in the 
St. Louis area. 


Balfour Guthrie & Co, Ltd, has been sé 
lected distributor for Borgana, newest prod- 
ct manufactured by Portland Shingle Co. 
Borgana, the new boiler treatment for pre- 
vention of scale and corrosion, will be dis- 
tributed in all Western states, Alaska, 


your industry's 
BIGGEST 
TRADE SHOW! 


Your industry’s 

biggest trade show isn’t a 
once-a-year event. 

It comes to you with 

every single issue of 

this magazine. And, because 
it is scheduled so frequently, 
it can bring you a continuing 
series of up-to-the-minute 
“displays.” In these 
advertising pages, you will 
find the latest news about 
products and services 

that are specially designed 
to help you do your job 
better, quicker, and cheaper. 
To be well-informed about 
the latest developments 

in your industry ... 

and to stay well-informed .. . 
read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 
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QUICK - STARTING 


TURBINE 


FOR FEED PUMP 
EMERGENCY DRIVE 


The turbine shown at the right picks up 
the feed-pump load in case the motor, 
which normally drives the unit, is inoper- 
ative. Thus the turbine must be able to 
start quickly and be completely reliable DATA 

—characteristics which are assured by the The turbine is 620 hp, 3550 rpm for 
generous blade clearances and one-piece 


back pressure. 
construction of the Terry Wheel. Installed in the Crawford station, 


Middletown, Pa., Metropolitan Edison 
This is but one example of many special Co. Gilbert Associates, Inc. were the 
turbine requirements that are met by the consulting engineers. 

Terry solid-wheel turbine. Details on how 

this and other Terry Turbines will meet 

your individual needs will be gladly sup- 

plied by a Terry engineer. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN, 
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PERMIT DIRECT orive 
AT ANY SPEED 


The IMO pump can be connected 
directly fo turbines, motors or other 
machinery without the use of reduction 
gears. 

Operated at high speed, it is excep- 
tionally small and compact in proportion 
to its capacity. 

IMO pumps can be furnished for 
almost any capacity and pressure re- 
quired for pumping oil, hydraulic con- 

| trol fluids and other liquids over a wide 


viscosity range. 


i For further information send for 
catalog 1-138P. 


WATCH FOR 
SPECIAL SECTION ON 


MEASURING ELECTRICITY 


| Your February issue of POWER will 
contain a 20-page comprehensive 
treatment on common types of port- 
able and panel instruments to help 
you solve your measuring problems. 
This special section should prove 
invaluable in the understanding of 
how instruments and meters work, 
and how to fit them to your plant 


needs. 


NEW 


Ln a 


IN THE OFFICE~ Fxecutone saves 
you time and money... by step- 
ping up efficiency through inter- 
departmental communications, 
by quick exchange of informa- 
tion among all personnel, by 
eliminating “inside” calls that 


tie up your switchboard. 


IN THE PLANT—by coordinating 
Production Control, by faster 
Materials handling, by improved 
Job Time Keeping—by uses of 
intercom that probably never oc- 


curred to you! 


Your Executone Man 
the facts at his fingertips 


-gives 


Write 
Dept. A-6 


can cut your 
Operating Costs 


/ 


fe 


you Executone’s experience in 
hundreds of businesses. Cet the 


entire story —no obligation. 


' 


COMMUNICATION & SOUND SYSTEMS 


415 Lexington Ave., New York 17, N. Y. 


British Columbia and Hawaii through Bal- 
four Guthrie branch offices in Portland, 
Seattle, Tacoma, Spokane, Los Angeles and 
San Francisco. 


A T Waidelich is now vice-president in 
charge of research for Austin Co, Cleve- 
land, Ohio, engineers and builders. 


Magnus Chemical Co Ine, Garwood, 
N. J., names J Dudiey Holmes as a member 
of its board of directors. 


Stanley Engineering Co, Muscatine lowa, 
designates Sanford K Fosholt chief engi- 
neer. Franklin M Swengel joins the firm 
as head of mechanical section. 


Marshall F Allen has been made manager 
of Magnesia Insulation Manufacturers 
Assn. He succeeds Utley W Smith, who 
resigned to accept a position with Ehret 
Magnesia Mfg Co. Allen’s headquarters 
will be in Washington, D. C. 

Edward C Meagher, treasurer, Texas Gulf 
Sulpher Co, New York, is re-elected pres- 
ident of United Engineering Trustees 
Inc. 


Paul R Duffey, power engineer for Youngs- 
town Sheet & Tube Co, Youngstown, Ohio, 
has been elected a “fellow” of American 
Society of Mechanical Engineers. 


OBITUARIES 


Francis Hodgkinson, 82, designer and 
builder of steam turbines and honorary 
professor of mechanical engineering at 
Columbia University, died Nov 5 in Toledo, 
Ohio. 


Charles Volney Kerr, 88, inventor of first 
steam turbine used in the merchant marine, 
died Oct 30 in a Los Angeles hospital. 


Russell A Peterson, 45, sales and adver- 
tising manager, Davis Regulator Co, Chi- 
cago, died Nov 20 as a result of a cerebral 
hemorrhage. 


Carter Stanard Cole, assistant technical 
secretary of American Society for Testing 
Materials, died Nov 17 in Philadelphia, as 
a result of a severe heart attack. 


Francis James Hood, 44, president of 
Ansul Chemical Co, Marinette, Wis., died 
suddenly Nov 10 while on a business trip 


to New York City. 


T Gunter Smith, 47, Southeastern division 
manager, Walworth Co, Atlanta, Ga., died 
Oct 25, while attending a convention in 


Monroe, ] a. 


Walter N Cargill, 72, New England repre- 
sentative of steam plant equipment manu- 
facturers, died Nov 11 in Arlington. Mass. 


Aluminum Co of America’s new Pitts- 
burgh skyscraper will have eight elevators 
capable of a speed of 1000 ft per min, and 
six with a speed of 800 ft per min. West- 
inghouse Elevator Div will install the equip- 
ment and all necessary signal controls. 
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Metallurgical Research con- 
ducted continually by rece 
ognized specialists who 
have made major contri- 
butions in this field 


Unique Technical Backing ot 
an extensive organization 
wich an international rep 
utation in both process and 
fabrication engineering 


lete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers 


Top Welding Performance 
assured by specially de- 
signed equipment and 
exclusive employment of 
master operators 


Quality Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive 


Exclusive Equipment aids 
Seven New Power Installations 


0 be able to solve economically the exact- 
T ing problems expected with the advent 
of future superpower stations, Kellogg's en- 
gineers and scientists some years ago began 
a search for a method of positively determin- 
ing stresses and reactions in power piping. 

Although the general mathematical 
method developed earlier by Kellogg is ca- 
pable of solving problems of any complexity, 
the time required for computing the more 
intricate piping systems becomes impractical. 

Here’s what Kellogg eventually created — 
an exclusive, positive apparatus for accurate 
determination of stresses and reactions in the 
most complicated piping systems—a model 
tester, with specially-created and patented, 
electrical measuring heads. 

Although this equipment was used on im- 
portant work for the Navy during the war, 
the apparatus is now serving the purpose for 
which it was originally intended. 

For example, with today’s expansion and 
improvement in power generating stations, 
Kellogg has used the “tester” for analyzing 
the stresses in the re-heat steam cycle connec- 
tions for the first two stations to operate on 
the re-heat cycle at 1000 F. Five additional 
proposed installations have been similarly 


studied, some of which will operate up to 
1050 F. This makes a total of seven com- 
pleted jobs with more “in the works” at the 
present moment. 

Actual experience shows that the Kellogg 
Piping System Model Tester provides results 
that are borne out under actual operating 
conditions. Power engineers are able to take 
economic advantage of these analyses . .. per- 
mitting marked savings in material pur- 
chases. 

The development of equipment such as 
this is another reason why Kellogg is enjoy- 
ing so large a share of the critical, high-pres- 
sure, high-temperature piping business today. 

If you are interested in further informa- 
tion on this advance in power piping design, 
Kellogg piping engineers will be glad to 
discuss it in detail with you, 


matter lemperaline, 
and chemicals use 


M.W. KELLOGG 


process equipment 


ri 
On-time Delivery made pos 
sible by a flexible plan 
ning group authorized to 
re-route work to meet 
promised dates 


VESSELS + EXCHANGERS * CONDENSERS + HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS . .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in New (atioee 
York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 
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They are the lowest-priced, 
full-port-area plug valves in their pressure 
and temperature range 


| And they outlast all other lubricated plug valves in their class. 
Every one of their many outstanding advantages including 


100% area of standard pipe 

100% lubricant seal around ports 

Extreme economy of lubricant 

Single lubricant for wide variety of applications, and 
Self-sealing automatic adjustment for wear 


a are features asked for by engineers and operating men of 
industry. 

Proof of their long, economical, dependable performance has 
been established in practically every industry during the past 
seven years. And at their new low price, they are more than ever 


your lowest cost-per-year fluid control. 

Why not send today for your free copy of Valve Refer- 
ence Book No. 39-5? It shows sizes, types and pressure 
ratings for Homestead-Reiser Valves. 


How the “'Self-Sealed” Principle Works 


In addition to a full lubricant seal around the ports and around 
the top and bottom of the valve, the wedge-action of the plug 
under line pressure, constantly presses the finely-finished sur- 
faces of the plug outward against the seating surfaces of the body. 
This self-sealing action keeps the plug surfaces in contact at all 
times with the mirror-like bore of the body. The plug thus 
automatically adjusts itself for wear, assuring extra long life 
and maximum leakless service. 


Write today for Reference Book 39—Section 5 


HOMESTEAD VALVE 
MANUFACTURING CO. 


“Serving Since 1892” P.O. Box 210 Coraopolis, Pa. 


— 
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levels out peak demand 
periods at Elkhorn, Wis. 


Tunis Nordberg 1220 H.P. supercharged 4-cycle Engine is — 
the first gas burning Duafuel Diesel to be installed in the — 
state of Wisconsin. Serving the City of Elkhorn, this 6- 
cylinder, 875 K.W’. unit carries a share of the total elec- 
trical load. Put on the line in early morning, it is operated 
until peak demand drops. Thus the high load “peaks and 
valleys” are leveled off by the Nordberg Duafuel Engine, 
operating on low cost gas fuel. In this way, the rate for 
the balance of purchased electric power is materially reduced. 


In addition to the type of engine installed at Elkhorn, 

Nordberg also builds a complete line of two and four- This is just one example of the way in which the in- 
cycle Diesel units, in sizes from 10 H.P. to 8500 H.P., stantly convertible Nordberg Duafuel Diesels provide low 
including both oil and gas burning types. cost power with equal economy on either oil or gas fuels. 


NORDBERG MFG. CO. Write for further information on a Nordberg Engine 


Milwaukee 7, Wis. to meet your needs. 


BERG 
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Each of these streamlined Enco Baffles was designed 
to provide maximum steam output with minimum 
fuel consumption in a different type of water-tube 
boiler. 


Long sweeping curves maintain a smooth cross flow 
of across every square foot of heating surface. 
Eddy currents, bottlenecks and dead gas pockets are 
eliminated—draft losses are cut to a minimum. 
blowers work more effectively, less steam and less 
time are needed for cleaning. 


Enco Streamline Baffles are individually designed and 
engineered to the exact requirements of your boiler. 
Experienced Enco-trained crews take charge of the 
installation. 

The 18-page Enco Bulletin, BW44, shows how en- 
gineers throughout industry have gotten higher boiler 
efficiency and increased steam production through the 
use of Enco Streamline Baffles. Why not write for 
your FREE copy today? 
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Toothed Lock Washer 


Union Bonnet Ring 


Composition Disc 


Disc Retaining Nut 


TO MAKE 
A GOOD VALVE 
BETTER 


and improved its No. 95 
Quality Bronze Globe Valve. 


150 pounds working steam pressure at 500F 
300 pounds cold water, oil, or gas. 
Can be repacked under pressure when fully opened. 


The Walworth No. 95 Bronze Globe Valve has always been tops 
with piping men because they liked these features: Renewable 
composition disc; lock-on, slip-off disc holder; union bonnet con- 
struction; deep stuffing box; tough bronze body made of Compo- 
sition M (ASTM B61). 

Now Walworth has added these improvements: (1) New | 
cylindrical disc holder that accurately guides the disc to the seat, 
regardless of the position in which you install the valve. (2) Newly 
designed, air-cooled, sure-grip handwheel that you can grab and 
turn, even when wearing greasy work gloves. It has a tapered 
square hole sized to gage to fit snugly on the finished square of the 7 
stem. (3) Toothed lock-washer to prevent the stem nut from 
becoming loose. (4) All parts have been redesigned to give maxi- 
mum service and strength. 

Walworth Quality Bronze Valves are available in Globe (No. 
95), Angle (No. 96), or Check (No. 97) types and in sizes from | 
14 to 3 inches (check valves 14 to 2 inches). Ask your Walworth 
distributor to show you the improved Walworth No. 95 Bronze 
Valve, or write for further details 


WALWORTH 


valves and fittings 
60 EAST 42nd ST., NEW YORK 17, N. Y. 


DISTRIBUTORS !N PRINCIPAL 
CENTERS THROUGHOUT THE WORLD 


| 
Stem Nut 
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Zeolite Softener Hot Process Softener 


WATER CONDITIONING 
EQUIPMENT 


Accurately Engineered 


to individual plant requirements 


Backed By 40 Years of Experience 


_in design, fabrication and installation of 


| 


all types of water conditioning equipment 
AS WELL AS 


Development and application of all types of 
water conditioning methods and processes 


Write Today for Graver Catalogues 


There is no obligation for analysis of raw water samples 


and our recommendations concerning specific problems. 


GRAVER WATER CONDITIONING CO. 
216 West 14th St., New York 11, N. Y. 
CHICAGO e PHILADELPHIA ° 


Deaerating Heater 
Reactivator Cold Process Unit | 
| 
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The Pipe-Gitters Friend 


For 45 years, Youngstown Steel Pipe 
has served plumbing and heating contrac- 
tors dependably--enabling them to furnish 
adequate water and heating systems to cus- 
tomers at lowest cost. 


Whether you use a few feet or thousands 
of miles of Youngstown Steel Pipe, you can — 
depend on its uniformity--uniform in met- 
allurgical and chemical properties for easy, 
accurate bending, cutting, welding and 
threading --uniform in diameter and round- 
ness--cut to uniform lengths--uniformly 
smooth inside for minimum friction--in 
short, uniformly satisfactory. 


THE 
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Here’s what you get with Modines! -: 


e@ LOWER OPERATING COSTS 
Modine Unit Heaters deliver heat down 
into comfort zones where heat is needed 
instead of wasting it on ceilings or above 
the heads of room occupants. This means 
lower fuel costs! Only unit heaters with 
sufficient air velocity and correctly related 
outlet temperatures can give you this per- 
formance. 

High quality split-phase or capacitor mo- 
tors (instead of less expensive shaded-pole 
motors) are used on all but the smallest 
Modine Unit Heaters. This means lower 
pouer and motor maintenance costs! 


2K For maximum comfort and lowest operating cost, temperature of air leaving unit heater 
should be between 110 -120° F. at standard conditions. 


WHY MODINES LAST LONGER 


\. when selecting Unit Heaters 


juieter operation is a result 
ally sound-silencing air 
‘ Motor vibrations are 
absorbed and dissipated by 


Control of heat distribution on verti- 
cal modeis is provided by a built-in 
radial deflector assembly, 
furnished at no extra cost ou_can 
beam, flood or gently diffuse heat 
as required, 


he 


Direct-from-pipe suspension without 
other supports is safe and practical 
with Modine Horizontal models. This 
cuts installation costs and permits 
redirection of heat over a 360° 


e@ UNIFORM HEATING COMFORT 
Overheated outlet air is buoyant and rises 
quickly. Underheated air feels ‘chilly.’ 
Similarly, excessive air velocity causes 
drafts, while air delivered with insufficient 
velocity fails to reach the floor. 
Because Modine outlet temperatures and 
velocities are right, and correctly related to 
each other, hot blasts and cold drafts are 
Floors are kept comfortably 
Heating is uniform in all parts of 
the room even in coldest weather. 


ay oided. 
warm. 


r rot Get new Modine Unit Heater Bul- 
\ = ng an etin today! Also available — *“Hovw 
netal All condenser sheet metal parts against T \ Unit Heater Performance 
oints are brazed. There formation and spread s Your Mod r 
are no screwed or expand- rust Anchors paint t ¥ ‘ Classif 
ed joints to weaken con- steel Prolongs ortginal phone book. Or write } 
denser structure. attractive finish Co., 1512 Dekoven Ave., R 


UNIT HEATERS ... 
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WILMOT HAS 


ATTACHMENTS 


Largest Choice of 
Chain Sizes and Attachments 


By enabling you to depend on one source of supply 
for all your conveyor parts, Wilmot can solve both 
design and delivery problems for you, and thus prevent 
“down” time. As shown in our new 280-page cat- 
alog, Wilmot supplies the widest selection of rivet- 
less chain sizes and attachments available. 


Wilmot Stocks All Specified Sizes of ‘‘Rivet- 
less’’ Chain; for 3,000 to 130,000 |b. Loads 


We stock, for prompt shipment in any quantity, all 
sizes of Keystone rivetless chain in pitches from 
3” to 10!” and working loads from 3,000 to 130, 
000 Ibs.: of drop-forged EEE alloy steel, normal- 
ized or heat-treated; or alloy steels 3140 and 3240, 
heat-treated. In addition to the largest selection of 
attachments, Wilmot also has, or will design, every- 


Wilmot Engin. 
coring Cajmanufactures com-_ 
plete line oF parts for ell sixes 
of ceil, shadige nnd ath convey-| | 
ors. This enables you ta enjoy i 
the advantages «if placing single | 
for, supplying ||” 
all your replecernent 


thing for your coal, sludge or ash conveyors: cast 
iron or steel flights, sprockets, traction wheels, take- 


ups, shafting, bearings, casings, trough and all other 


needed parts, 


NEW 230-DAGE BOOKonCHAINS 


Conveyors, Elevators 


3 “QOS TAKE-UP_/ it 
PS 
| D 
| 
| all’ 
i iV 
TY wimot Coal Preparation Equipment: Hydrotators Hydrotator-Classifiers Hydro-Separators Simplex Jigs Vf 
Crushing Rolls Sizing Shakers Bucket Elevators Conveyors + Car Hauls Keystone Rivetless Chain, ete. 
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Coal and ashes handling machinery must be 
right. Failure especially during peak-load 
periods can be just as disastrous as the 
failure of the power generating equipment. 
Besides giving remarkably low cost per ton 
of coal handled, Jeffrey equipment has been 
safeguarding many plants for years. There 
is an efficient system for every type and 
size of plant. 


Engineers with many years 
of experience in equipping 
power plants . . . providing 
day-in and day-out service 

- are at your service. 
let them help you. 


All equipment 
listed at right in 
Catalog No. 778-A 


Complete line of 
Materia} Handling, 


Mining Equipment 
MANUFACTURING aire Established 1877 
932 North Fourth St., Columbus 16, Ohio 


Baltimore 2 Chicago 1 Detroit 13 Jacksonville 5 Pittsburgh 22 
} ay 3 Cincinnoti 2 Harlan Milwaukee 2 St. Louis 1 


Cleveland 13 Houston New York 7 Salt Loke — 1 
Buffalo 2 Denver 2 Gale ” Philadelphia 3 Scranton 3 


JEFFREY MFG. CO., LTD., Head Office and Works, MONTREAL 
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All These Were Once 


DUST COLLECTION 
PROBLEMS, TOO 


48 Carbon Black 
Plants 


203 Metallurgical 
Installations 


205 Acid Plants 
40 Paper Mills 


i 


73 Steel Plants 


270 Detarring 
Installations 


216 Power Stations 


99 Oil Refineries 
and Miscellaneous 
Installations 


Your electrical precipitator installation will be individually 
engineered...and based on the Research Corporation’s ex- 
perience graphically shown by that towering pile of thou- 
sands of blue prints. 


This knowledge is a valuable asset that will help Research 
engineers to “tailor-make” your Cottrell installation. For 
example, they can more quickly determine the right an- 
swers to such variables as the size, shape and type of both 
discharge and collecting electrodes, their relative spacing, 
flue arrangements and many other factors. At Research 
you can count on profitable solutions to individual problems. 


In hundreds of power plants today, Research Corporation 
Cottrells are collecting 90% to over 99% of fly ash from 
pulverized fuel boilers. Write for your free copy of an in- 
formative booklet giving valuable data on these installa- 
tions. 


POWER 


Typical One Day Collections: 


250 TONS OF FLY ASH * 6 TONS OF SODA SALTS AT 
A PAPER MILL * 25 TONS OF SODIUM SULPHATE AT A 
KRAFT MILL * 6 TONS OF BLAST FURNACE DUST 


RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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for really efficient pow 
it’s Republic Rubber’s 


No mistake about it. When it's a 
uestion of power delivery, the answer is Republic's 
hallenger Transmission Belting —the top per- 

former of them all! 


Challenger has been designed to handle 
= most difficult job. It’s a flexible pre-stretched 
elt made of heavy, hard-woven, rubber-impreg- 
nated fabric for maximum service life. Challenger 
is an exceptional belt, being adaptable for long 
satisfactory service on heavy industrial drives sub- 
ject to shocks and stresses, and also for drives 
operating at high speeds over small pulleys. 


Challenger Belting is free from fastener 


er/ftransmission ... 
Belting 


trouble, and both top and bottom surfaces have 
special non-slip friction for better pulley traction. 
The edges are sealed against moisture, fumes and 
other deteriorating factors. Challenger is also fab- 
ricated with heat-resisting compounds for special 
operating conditions. 


Standard plies and widths are available in 
roll lengths or tailor-made to specified endless 
lengths. Consult your nearby Republic Distributor 
today about your particular needs. 


Remember, Republic Rubber has been the 
specialist in the mechanical rubber goods field 
for more than 48 years. 


Pioneers in the use of COLD RUBBER 
_MECHANICAL RUBBER GOODS BY 


REPUBLIC RUBBER 
DIVISION. 


REPUBLIC RUBBER DIVISION 
LEE RUBBER & TIRE CORPORATION, YOUNGSTOWN, OHIO 
Lee Deluxe Tires & Tubes + + Conshohocken, Pa. 


January 


{ 
| 
NER 
| 
il | 
| | 
| 
iq 3 
i 
ik 1 
{ 
\ 
||) 
214 POWER + 1950 | 


For heavy-duty conveyors... 


IT’S TIMKEN... 


OR over 25 years almost 

every heavy-duty conveyor — 
like most heavy duty equipment 
throughout industry — has relied 
on Timken‘ tapered roller bear- 
ings for long life and trouble-free 
performance. For example, The 
Blue Diamond Coal Company in- 
stalled this Stephens-Adamson 
belt conveyor with 476 Timken 
bearing equipped idlers in 1930 
—and at last report they haven't 
had to replace a bearing yet! 


AND TIMKEN... 


IMKEN bearings are first 

choice for tough conveyor 
jobs like this Jeffrey Belt Con- 
veyor installation used for long- 
distance sand hauling. Timken 
bearings provide maximum ¢a- 
pacity for radial and thrust loads 
in any combination. Idlers turn 
freely, belt wear is reduced to a 
minimum. Effective seals keep 
lubricant im, dirt and moisture 
out. Lubrication and maintenance 
time is negligible. 


AND TIMKEN AGAIN! 


ND here’s one of the latest 
Timken-equipped jobs—a 
1,485 foot Robins conveyor at 
The Gauley Mountain Coal Com- 
pany’s Williams River Mine. It’s 
another addition to the thousands 
of miles of heavy-duty conveyors 
that roll on Timken bearings. 
There's no other bearing with so 


much to offer, no other bearing so 
fully proved. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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The De Laval “Puri-Filter” removes all 
three major contaminants of Diesel lubri- 
cating oil: dirt, water and colloidal carbon. 
The first two are separated from the oil by 
centrifugal force in the bowl of the De Laval 
Oil Purifier—the water being discharged 
continuously. The colloidal carbon is filtered 


out of the purified oil by the filters. 


The De Laval “Puri-Filter” combines the 
De Laval “Uni-Matic” Oil Purifier and Fram 
“Filcron” Filters. Because the combination 
unit gets rid of all contaminants down to 
one micron in size, and likewise keeps the 
oil completely free of moisture, it is the most 
effective means ever devised for protecting 


Diesel engine bearings. 


Crank cases remain clean when 

Diesel oil is Puri-Filtered.” 

Write for Bulletin DL-1, which 
gives additional details. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


DELAVAL 


FOR DIESEL LUBRICATING OIL 
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YOUR FIRST STEP 


toward 
GREATER COMBUSTION EFFICIENCY... 


AMERICAN Rolling Ring CRUSHERS 


Uniform High Tonnage Reduction—at Low Operating Cost! — 


American Type “S Rolling — 
Ring Crusher, with heavy cast — 
steel housing and sectional 
construction, secured at dust- 
tight, machined joints with 
coupling bolts for easy access 
to crushing chamber 


To hit highest operating efficiency, coal firing depends upon uniform sizing . . . 
one reason it pays to include American Crushers in your expansion and change- 
over plans. The exclusive shredder ring action of Americans—through splitting 
instead of crushing coal—gives a dependable uniform product with controlled 
fines—assures a loose, uniform firebed quickly responsive to sudden steam demands 
... without excessive ashpit drop or unnecessary COs. 


Custom-built for power plants, Amer- 
icon Type “S” Crushers offer 9 differ- The minimum headroom requirements and independence from auxiliary crush- 


ent sizes, with capacities trom 25 to ing permit easy, economical installation of Americans without extensive altera- 
500 TPH tions. Heavy cast steel housing and manganese steel shredder rings assure long, 
trouble-free service. 


Send for your copy of "Crushing Coal for less than 1¢ per fon" 
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PULVERIZER COMPANY 


and Manugacturers 
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TRIES OIL~SWITCHES BACK TO CANTON STOKERS 


for Economy and Better Power Service... 


When The Euclid Road Machinery Company built its modern 
Chardon Road plant in Cleveland, Ohio, two Canton Stokers 
were installed to fire the boilers of the power plant. 


Later, one of the stokers was replaced by an oil burner but 
costs were too high and results not always satisfactory. 
Accordingly, when a new power plant was designed for 
greater economy and better results, Canton Stokers were 
placed back on the job. 


Like hundreds of users of Canton Stokers for power and 
heating, Euclid finds by experience that Canton-Stoker-fired 
coal is the most economical and flexible fuel to meet the 
fluctuating demands of power and heating service. Moreover, 
Canton Stoker users enjoy the advantages of long, trouble-free 
service with almost negligible maintenance. Canton Stokers 
are so ruggedly built that the driving mechanism is guaranteed 
for five years. 


Canton Stoker Field Sales Engineers will be pleased to help 
you find the economical answer to your power and heating 
problems — without obligation, of course. Write, phone or 
wire Canton Stoker Corporation, 714 Andrew Place S. W., 
Canton 1, Chio. 


CANADIAN LICENSEES: VOLCANO, LTD.. MONTREAL. QUE. 


THE EUCLID ROAD MACHINERY 
COMPANY, one of the foremost 
manufacturers of heavy equipment 


for moving earth, rock, coal and ore 


CANTON 


DURAFLEX WORMFEED 
for loads up to 175 H.P. 


LO-SET RAMFEED 
for loads up to 350 H.P. 


VULCAN RAMFEED 

for loads up to 800 H.P. 

Also 

SYNCHRONIZED COMBUSTION 
CONTROL SYSTEMS 


for all boilers 


TURBO-AIRE JETS 
for smoke abatement, 
firing efficiency 
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Water Piping 
Water Pumps 


Water Treatment 


Water Disposal 


Water Freeze-Up 


Water Corrosion 


Single Fin-Fan Exchanger installed on 


FIN-FAN . . . the Air-Cooled Con- 
denser or Cooler developed jointly by 
The Griscom-Russell Co. and Fluor 
Corporation Ltd., solves 
the cooling water _ lem... by 
eliminating the cooling water. 


That’s FIN-FAN benefit No. 1. FIN- 
FAN’S wide adaptability is its No. 2 
benefit. These. units are being used 
for cooling solutions, process liquids, 
lubricating oil, gear oil, quenching 


THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 
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the ground. 


had 


PIONEERS IN HEAT TRANSFER APPARATUS 


water problems | 
and expenses 
eliminated by 


FIN-FAN 


THE AIR-COOLED EXCHANGER 


oil, petroleum fractions, jacket water, 
and compressed gases, and for con- 
densing exhaust steam, hydrocarbon 
vapors, and refrigerating vapors. A 
single installation can be used for two 
or more cooling and condensing du- 
ties simultaneously. 


And FIN-FAN has many additional 
advantages. It can be installed wher- 
ever convenient . . . within a building, 
on a roof, or on the ground. Its effec- 


a 


PR 


a 


eee 
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. 


G-R K-Fin Air-Cooled Section used in the 
Fin-Fan Exchanger. 


tiveness is entirely independent of the 
direction or velocity of the wind. 
It can be operated by any available 
source of power. Its construction is 
sturdy and durable, capa- 

le of withstanding high tempera- 
tures and pressures. 


Write for Bulletin 1231 describing 
these many-purpose, many-benefit 
units in detail and for recommenda- 
tions for your heat transfer needs. 
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This triangle is the full 
scale cross section of 
C. H. Wheeler weod fill. 
The section modulus is 
large enough to provide a 
moximum durability. 


«STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA 


STEAM CONDENSERS WATER COOLING TOWERS 
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The Stack, fan and breeching are each only a part of an 
induced draft system. Separately built, they do not always 
provide the coordinated effort necessary for the most 
efficient draft that is possible. 

Prat-Daniel Fan Stacks, however, offer an integrated 
induced draft system, combining the three elements of 
stack, breeching and I.D, fan, into one complete in- 
duced draft unit, each component designed to work 
with the other to produce the highest efficiency. 

Prat-Daniel Fan Stacks are built to give your boiler a 
predetermined draft without excessive ‘‘safety factors” 
necessary with un-coordinated systems. They are com- 
pletely fabricated and guaranteed by one responsible 
company ...a company that has been designing and 
manufacturing draft-producing equipment for over a 
quarter of a century. 

Write for the Prat-Daniel catalog on Fan Stacks. 


Project and 
Sales Engineers 


THE THERMIX CORPORATION 


Greenwich, Conn. 


Canadian Affiliates 
T. C. CHOWN, Lid., 1440 St. Catherine St. W., Montreal 25, Quebec 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT FOR OVER 25 YEARS 


THERMOBLOC 
INDUSTRIAL 
DIRECT-FIRED 
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illustrated is 

a 6” 1.0. self 

restrained Flexoni- 

flex unit designed to 

correct radial motion in oa 

700 psi. system. Other units 
ore available to absorb the vari- 
ous other types of motion en- 
countered in high pressure piping. 


For power and process applications (and 
others, too) at working pressures up to *1000 
psi., CMH offers perfected control of axial, 
offset and/or radial motion with Flexoniflex 
Joints. Whether the motion results from ex- 
pansion and contraction, vibration, or most 
any other cause, CMH Flexoniflex Joints are 
the answer. Made by revolutionary methods 
in a variety of styles and tested and proved in 
the laboratory and the field, CMH Flexoniflex 
Joints open a complete new phase of high 
pressure piping. 

Standard Flexoniflex units consist of a stain- 


perfected 
motion control 
for 
piping systems 
at pressures 


less steel pressure carrier, single ~<a 

or multiple ply, lined or unlined, with integral 
reinforcing rings. They may be used at tem- 
peratures from sub-zero to 1400° F. (higher 
with special materials). 

Whatever your high pressure piping prob- 
lems, CMH engineers will welcome the oppor- 
tunity to make specific recommendations as to 
motion control. Just send an outline of your 
requirements. 


*1000 psi. is a nominal pressure limitation. Flexoniflex 
units have been and will be designed and made for 
pressures well in excess of this. 


CHICAGO METAL HOSE 


every flexible metal hose requirement 
CMH manufactures all standard types 
ss ugated, in a variety of metals: — Leaders in the Science of Flexonics 
nds 


: stainless 1301 S$. Third Avenue 
components. Plants at Maywood, Elgin and Rock Falls, Illinois 
In Canada: Conadion Metal Hose Co., itd., Brampton, Ontario 


FLEXON identifies CMH products which hove served industry for more than 47 years 
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For the first time oil can now be easily and cheaply 
removed from return steam condensate down to the remarkably low 
point of .25 p.p.m.; under favorable conditions even as low as .1 
p-p-m., and without loss of heat or water softening values. 

The average skimming or trapping method of oil removal leaves 
12 to 20 p.p.m. of emulsified oil in the water. The better oil absor- 
bent methods now widely used succeed in getting the residual oil 
down to 3 to 5 p.p.m. 

The new Sparkler process, a much improved method based on the 
oil absorbent principle, reduces the residual oil to the remarkably 
low point of .25 p.p.m. with capacity for any required flow rate, 
and without loss of heat or water softening values. 

The engineering details of this new process will be very interest- 
ing to any power plant operator who is having difficulty with oil 
removal from return steam condensate. 

Write Mr. K. L. Carr, Sparkler Mfg. Co., Mundelein, Ill. Give 

Filters used in one installa- details of your problem. Our engineers will personally supervise 
tion of this process that the installation of this new process in your plant to insure efficient 


go ions per minute, 


SPARKLER 
MANUFACTURING CO. 


MUNDELEIN, ILL. 


Makers of industrial horizontal plate 
filters for over a quarter of a century. 
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PIPING BY NAVCO- | * Assured Safety 


Careful and expert preliminary engineering 

| work by Navco Engineers, in addition to 

i employing the most modern fabricating and 

i erection methods, are your guarantee of 
operating savings. 


* Low Maintenance 


Trouble-Free Life 
i Consult Navco for just a Pipe Bend, or a com- sins 


plete Piping System. 


INA ani co PIPING 


ATLANTA. © TULSA © BUFFALO 
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neering to overcome space limitations, is 
this installation serving a large New England 
public utility. The Coch D tor is a 
900.000 ib./hr. unit providing oxygen-free 
feed water for 100°. boiler make-up. Space 
for the installation was extremely limited 
considering the large capacity required. How- 
ever, the problem was solved with a Coch- 
rane Deaerator of ribbed cast iron with 
caulked joints. virtually custom tailored to 
fit the job. Another interesting fact about this 
particular installation is the use of the double 
heater tops on a single rolled picte storage 
tank, so piped that one can be isolated 
while the other continues in opsration. Years 


aus of the ability of Cochrane engi- 


of experi with 1 installation prob- 
lems has given Cochrane the “know how” to 
fit. thoroughly efficient. correct - capacity 
d ting equip t into very limited space. 
Cochrane Deaerators are made in a wide 
variety of standard sizes and types. as well 
cs special designs for plants with unusual 
space requirements. Cochrane Publication 
3005 illustrates many interesting applications 
of Cochrane Deaerators. and gives complete 
details on their operction. Your copy may 
te had by writing to Cochrane Corporation. 
3106 N. 17th Street. Philadel- 

phia 32. Pa. In Canada, Cana. 

cian General Electric Company, 

Ltd., Toronto. 


DEAERATORS ¢ HOT PROCESS SOFTENERS ¢ FILTERS 
ZEOLITE SOFTENERS * CONTINUOUS BLOWOFF SYSTEMS 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


“Br dgepyrt™ Headquarters for BRASS, BRONZE, and COPPER 
ca 


Chlorination for 
Controlling Marine Growth in 
Condenser Tubes 


The problem of fouling is a compli- 
cated one and depends to a large ex- 
tent upon the water characteristics. 
Warm waters contribute to the rapid 
growth of fouling agents which may 
consist of slime, algae, shellfish, a mossy 
substance similar to fine grass roots, 
fish, etc. 

The importance of keeping tubes 
clean cannot be overemphasized. 
Manual, mechanical cleaning with live 
steam may be necessary in order to kill 
the larger organisms. Scrubbing with 
a brush and fresh water as well as 
steam and air lancing from the dis- 
charge side are often used. Periodic 
overheating above maximum growth 
environment temperatures are also 
sometimes effective. 


Removing Slime 

As mentioned in the previous issue 
of the Copper Alloy Bulletin, slime 
which builds up inside of the condenser 
tubes may lead to serious loss in heat 
transfer and is often responsible for 
accelerated corrosion. For these rea- 
sons liquefied chlorine is widely used 
for daily removal of slime. This prac- 
tice is preferable to waiting until the 
slime accumulation becomes a problem. 

Due to the corrosive action of chlo- 
rine solution on metals, excessive con- 
centrations which may seriously dam- 
age condenser tubes should be avoided. 
Special automatic equipment is avail- 
able for controlling the addition of 
chlorine to the circulating water. 


Chlorination Procedure 


Chlorination is most economically 
carried out with the unit operating at 
reduced load. Then the circulating 
water pump can be set at low speed 
and its discharge valve only partially 
opened ('% or less). Liquid chlorine 
is then automatically fed into the 


stream of circulating water at a rate 
sufficiently to maintain a residual chlo- 
rine content of from 1 to 15 parts per 
million at the outlet of the condenser. 
The amount of chlorine needed to 
maintain a given residual varies ac- 
cording to the water on any given day 
or hour. With tidal waters this varies 
with the tide and the season of the 
year. The popular practice is to feed 
the chlorine into the circulating water 
on the inlet side of the circulating water 
pump for a period of about 30 minutes 
every twenty-four hours. Some oper- 
ators prefer a 15-minute chlorination 
every eight to twelve hours. Such pe- 
riods are established through experi- 
ence as being effective for killing the 
slime which has accumulated between 
chlorination treatments. 

After chlorination the discharge 
valve is usually opened wide and the 
circulating pump increased to high 


Back Issues of 
The Copper Alloy 
Bulletin 


A limited number of back issues 
are available for those who do 
not have a complete set. If you 
or anyone else in your organiza- 
tion is not receiving the Bulletin 
regularly by mail, write us and 
we will gladly send it to you. 

Also, it is always gratifying to 
hear from our readers regarding 
their problems or favorite sub- 
jects. 

Write: 

Editor of the Copper Alloy Bul- 
letin, Marine and Power Edi- 
tion, Bridgeport Brass Co., 
Bridgeport 2, Conn. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, 
Mills at Bridgeport, Connecticut, and Indianapolis, indiana * In Canada: Noranda Copper and Brass Limited, Montreal 


CONN. 


speed in order to rinse out the chlorine 
and dead slime. 
Siphon Method 

A difference in the elevation of the 
water level in the discharge tunnel as 
compared with the intake tunnel makes 
it convenient to chlorinate by a siphon 
method when the condenser is or is not 
in service. This is a very economical 
method of chlorination since the flow 
of water can be held at a very low rate. 

When the condenser is in service, 
the unit must be operating at reduced 
load. Where the condenser is of the 
split type, it is possible to carry an 
appreciable load with one-half of the 
condenser operating in a normal man- 
ner, and to chlorinate the other half 
after the circulating pump on that side 
has been stopped. When circulation is 
definitely established by proper work- 
ing of the siphon (in some plants the 
direction of flow will depend on the 
differences in elevation between the 
two tunnels), the chlorinator is put 
into operation and the chlorine fed 
into the intake pipe or tail pipe, de- 
pending upon the direction of water 
flow, for about half an hour. It is ad- 
visable to have several or more points 
of chlorine injection into the pipe in 
order to obtain the maximum mixing 
of the chlorine with the circulating 
water. At the end of this period the cir- 
culating water pump is started and the 
condenser rinsed out. 

The effectiveness of the cleaning op- 
eration is determined by examining the 
tubes to determine their cleanliness. 
In some stations where chlorination 
has been carried out for years, smooth, 
thin, light brown, lacquer-like films 
form on the tube surface, and the tubes 
are clean along their entire length. 
Obviously, this is a desirable situation 
from a heat transfer standpoint and 
shows that no corrosion is occurring on 
the tube surface. It has also been re- 
ported that more sanitary water boxes 
result from chlorination. 

The next issue will deal with Chemi- 
cal Cleaning Methods to remove scales. 

For technical information on con- 
denser and heat exchanger alloys, write 
for our “Condenser Tube Manual” and 
contact our nearest Sales Office. 
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For Noise Reduction 


On Engine Exhausts and Compressor Intakes . . . 
Consult Burgess-Manning Engineers 


Compressors, blowers, Diesel and other internal combustion 

cr can be operated anywhere . . . without noise disturbance 

- when you equip them with Burgess-Manning Snubbers. They 

can also be used to ‘control gas surging and the harmful vibration of machinery and 

piping produced by such pulsations. Snubbers prevent noise by smoothing the intake 

air and dissipating the energy in the exhaust gas slugs, providing quiet operation 
without affecting performance. 


For solution of your noise problems, BURGESS-MANNING COMPANY 


consult the Burgess-Manning engineers. LIBERTYVILLE, ILLINOIS 


Pumping plant. 
Four Burgess- 
Manning Ex- 
haust Snubbers 
employed, 


Engine test stand. Ten Burgess-Manning 
Snubbers installed. 


Gas storage » Four Burgess- 
Manning Snubbers employed. 


Drilling, Pumping, Recycling, Refineries 
Power Plants, Water Systems 


A QUIET SPOT FOR 
TELEPHONING 


Burgess-Manning Snubber 
on pipe line gathering engine. 


Electric power plant 
equipped with Burgess- 
Manning Snubbers 


Burgess-Manning 
Acousti-Booth 
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1265210 


GOOD 
ANGLES 


ON INCREASED | 
OPERATING EFFICIENCY 


O 


Taylor Industrial Thermometers are built to give fast, 
accurate, dependable indications of all temperatures 
within minus 40 to plus 950°F, or equivalent Centigrade. 
They dependably verify the accuracy of other mechanical 
thermometers. What's more, they have the exclusive 3- 

times-easier-to-read BINOC tube that actually invites 7 Instrwnents 
frequent reading, along with extra-bold black numerals 

and graduations against a white background. The ther- 
mometers shown are only a few of a wide variety of te 


Taylor Industrial Thermometers—ready to give you long- 

lasting, satisfactory service. For full details write for A CCURA CY FIRST 
Catalog E today! Taylor Instrument Companies, Rochester, 
’., and Toronto, Canada. Instruments for indicating, 


N. ¥ 


t 


90° ANGLE 


INDUSTRIAL 
THERMOMETER 2 
for vertical pipe 
lines. STRAIGHT 
INDUSTRIAL 
THERMOMETER 


for inserting on 
horizontal pipe 
lines. 


3, 


135° OBLIQUE RIGHT 
OR LEFT SIDE ANGLE 
for locations above 
the eye level. 


SEPARABLE 
WELL 
CONNECTION 


CONNECTION 


11ES210 


16ES310 
90° RIGHT OR LEFT 


SIDE ANGLE FOR 
SIDE INSTALLATIONS. 
Can be tipped forward 
or backward for eye 

level reading. 


13ES310 


NE ANGLE you're vitally interested in is operating 
your power plant at top efficiency. And these typical 


recording and controlling temperature, pressure, humidity, IN HOME AND INDUSTRY 


flow and liquid level. 
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ON AUTOMATIC 
=< REGULATING VALVES? 


YOU'LL FIND THESE KLIPFEL BULLETINS 
PRACTICAL, FACTUAL AND USEFUL! 


Klipfel engineers have put a lot of experience and re- 
search into these bulletins to make them useful to you... 
the man who uses or specifies automatic regulating valves. 
Each bulletin covers such points as: the advantages and 
limitations of different valve constructions; selecting the 
proper type valve for given operating conditions; deter- 
mining the most effective and economic size valve for 
the job. 

In short, Klipfel engineers have prepared these bulletins 
to assist you in selecting the type and size valve best 
suited to your needs. 

Write Dept. BC-1 for any bulletins you wish. We'll gladly 
send them to you. 


— 
|| 


KLIPFEL REDUCING VALVES 

for steam, air and water ... in lever 
and weight, air loaded, pilot control 
and spring loaded types; descrip- 
tions, illustrations and complete 
selection data in Bulletin 148. 


KLIPFEL FLOAT VALVES 

Single and double seated types with direct action or 
pilot control for remote location. Types shown in- 
clude quick-acting valves; all are available in angle 
and globe patterns. Bulletin 349. 


KLIPFEL THERMOSTATIC VALVES 

vapor pressure operated valves with spring 
or weight and lever loading. Valves are ball 
type, balanced cup and disc or balanced in- 
ner valves. Min. temp. 80°. Max. temp. 250°. 
Range limit of any instrument 40°. 


KLIPFEL BACK PRESSURE AND RELIEF VALVES 
for control of air, steam and water pressures at 
the valve inlet in various types for practically any 
service. Bulletin 648 gives complete details in- 
cluding dimensions and capacities. 


VALVES INCORPORATED 


DIVISION OF HAMILTON - THOMAS CORPORATION, HAMILTON, OHIO 
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BOR SAFE OPERATION AND MAINTENANCE 


STAIRWAY . .. DOUBLE-FLOW towers are 
equipped with a stairway built at the 
enclosed endwall of the tower. This elim- 
inates fog envelopment and ice formation 
on stairways or ladders built over louvered 
sections. Operators do not have to climb 
high, dangerous ladders. 


HANDRAILS .. . stairway and wide, level 
fan deck are guarded with high handrails. 
At no time is the operator at the mercy of 
high, gusty winds or in danger of inad- 
vertently falling off the tower. 


OUTSIDE WALKWAY ... a short stairway 
leads to a walkway over each distribution 
basin. Water level may easily be adjusted 
or the basin cleaned. Complete flexibility of 
operation or maintenance is a result with- 
vut the usual risks and dangers involved. 


INSIDE WALKWAYS .. . through the in- 
terior of the tower, walkways enable the 


Ash for MARLEY. F 
mare thé MA 


operator to observe water breakup, condi- 
tion of structure, and operating conditions 
of the tower. This can all be checked while 
the tower is in operation without danger 
to the operator. 


WALLED FAN CYLINDERS... each fan 
is enclosed with a fan cylinder . . . high 
enough for safety, low enough for easy 
inspection. And, there is plenty of room 
between the cylinder and fan deck railing 
for free movement without risk. 


Tower owners and operators know that 
MARLEY DOUBLE-FLOW towers are SAFE 
TOWERS... safe in any stage of operation 
or maintenance . . . safe in any weather. 
That’s why more and more Safety Engineers 
of America’s great industries are recommend- 
ing MARLEY DOUBLE-FLOW COOLING 
TOWERS. 


-Teaingd APPLICATION ENGINEER to tell 
FLOW Cooling Tewer and its: 


SAPETY FEATURES, He'll bu, gtad to nie solve YOuR 


Wwe 

* 


4 KANSAS CITY 15, 


THE MARLEY COMPANY, INC. 


KANSAS 
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Put this continuous automatic control to work 
for you in your boiler room. Get those 
important savings in smaller fuel bills, 
greater operating. efficiency, and reduced 
maintenance. Increase the capacity of your 
present boiler. 

The units shown here are available in a 
number of variations—combinations of these 
units can be made to give you complete 
automatic control with all of its benefits, 
whether you have a stoker, pulverizer, oil- 
burning or gas-firing equipment on your 
boilers. Size of your boiler or type make no 


difference. 


"(ASH STANDARD | nevi 
“AUTOMATIC COMBUSTION 


| 


CASH STANDARD CASH STANDARD 
FURNACE DRAFT CONTROLLER } AIR FLOW 
This CASH STANDARD Furnace Draft 2 | CONTROLLER ... 


a 
Controller (which comes complete with 
Operating Power Cylinder) works from 
overfire draft, regulating the boiler 
amper to maintain a constant 
e combustion chamber 


this CASH STANDARD Air Fiow Controlier meters the 
air needed for combustion. Install it near its J 
dr 
ers air 
h ifferential pressure through the gas passages 
loing its rt to insure perfect combustion 


+, tical 
conveniently. Working from 
ate of combustion by 


_ A.W. CASH COMPANY 


| | BOILER ourpuT WITH 
| 4 LEAST AMOUNT oF FUEL | 
| Regulation 0! 
4 Fuel Feed 
| ' 
Metered Aut Needed tor | 
Combustion | 
i the Combustion Chamber 
al) 
ASH STANDARD 
CONTROLS . . VALVES 


RESPONSIBILITY 


WHEN YOU TURN THE COMPLETE 
POWER PIPING JOB OVER TO P.P.&E. 


Simplify responsibility on your next power piping instal- 
lation—entrust the complete job to P.P.&E. These are a 
few of the advantages: 
@ Far less detail work for you. 
@ Correct interpretation of blueprints. 
@ Efficient detailing of shopwork for best coordination 
with field requirements. 


@ Maximum amount of system prefabricated, stress- 
relieved, model tested, as well as tested under ideal 
shop conditions. 


@ Field erection supervised by specially-trained per- 
sonnel with a minimum of waste motion. 


All these responsibilities—and many others—are made 
into one... ours ... when the complete high pressure 
piping contract is turned over to us. Consult our nearest 
representative for futher information. 


AnD EQUIPMENT cans 
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SAVED INSTALLATION DOLLARS 


—FURTHER ECONOMIES OFFERED TO YOU IN RUGGED “BUFFALO” 
INDUCED DRAFT FANS 


@ This “Buffalo” Induced Draft Fan installa- 
tion at a prominent Natural Gas Company 
shows how easily stacks can be mounted on Buf- 
falo fan outlets. The fan housings support the 
entire weight of the stacks in this economical 
outdoor installation. 


This same rigid, heavy construction pays off 
in the long, punishing draft job, too. “Buffalo” 
Induced Draft Fans have extra-heavy housings 
and blades to stand the continual heat and ero- 
sion LONGER. Bearings and shafts are over- 


Whi, Not Look 


INTO these rugged fans that always 

save you money in the LONG RUN? 
i) Just write for Bulletin 3190-B for all 
| the engineering facts. 


size—fully equal to continuous service de- 
mands. This means fewer timeouts (and time- 
outs cost money!). It means fewer repair bills. 
Yes, “Buffalo” Draft Fans are giving cheaper 
draft service everywhere because of this inbuilt 
extra endurance. 


BUFFALC FORGE COMPANY 
488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Branch Offices in All Principal Cities 


FORCED | 


INDUCED DRAFT FANS 
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The Cities Service Heat Prover Cuts Operating Costs... 
Steps up Efficiency by Scientific Control of Combustion 


IN ONE QUICK EXAMINATION the Cities Service Heat Prover can tell yor how 
much efficiency you obtain from the fuel you burn. This remarkable instru- 
ment developed in the research laboratories of Cities Service accurately 
measures how much fuel is wasted unburned ... how much is wasted in 
uselessly heating excess air. 
The instrument has been developed for use on industrial furnaces of 
every design regardless of the type of fuel used. It is also valuable when 
used for diesel and gasolene engine exhaust analysis. 

There is no charge, no obligation; and no commitments made by 

you for this service. Write today for a demonstration. 


FREE—A fact-filled booklet en- 
titled “Combustion Control for 
Industry.’ Write Cities Service Oil 
Company, Sixty Wall Tower, Room 
540, New York 5, New York. 


CITIES @ SERVICE 


QUALITY PETROLEUM PRODUCTS 
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ANNOUNCING! 


The New 150* Hancock 
“500 Brinell” Bronze Valve 


Valve Results 
at 150# Valve Prices! 


“Super-Tough” is the word for the new 150# 
Hancock “soo Brinell” Bronze Valve. With a 
diaphragm construction equal toa 300f# bronze 
valve, real strength and rigidity are built into 
this new bronze valve. Super-finished ‘‘s00 
Brinell” stainless steel seats and discs prevent 
leaks, cut maintenance cost to a minimum. 
Note the extra-rugged structure that means 
top ability to withstand expansions in piping 
systems, strains from installation and piping. 
Save money, increase efficiency, stop leaks. 
Install new 150# Hancock Bronze Valves. 


For complete information, see your local distributor 


B Usual bronze valve Hancock 
er found in ‘ diaphragm diaphragm 


HANCOCK Jalves 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


MANNING 
‘IN| 9 


Makers of ‘Hancock’ Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and 
‘Microsen’ Electronic Instruments. Builders of 'Shaw-Box' Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. 
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Emulsified or Free Oils Effectively 
Removed from Condensate with the 
BLACKBURN-SMITH REFINER 


| ANOTHER REASON WHY 


Badger 


iS FIRST 
* o 
expansion 


1. Breaks the tighest emulsion of oil in water 
2. Reduces contamination to less than .lppm. 
3. Produces pure, clean condensate 
4. Saves boiler tubes 
Contaminated Cond te Formerly Wasted Can Now be 
Re-Used After Filtration Through the Refiner 
Proved in service . . . saves heat units and fresh water . . . no back- 
washing . . . reduces boiler maintenance costs . improves boiler 
efficiency . . . simple and inexpensive to operote . . . requires little 
— Write for catalog. Eng gladly furnished. 
Phone: THE BLACKBURN- SMITH MFG. CO., INC. Phone: 
Hoboken 97 River Street, Hoboken, New Jersey Rector 
3-4425 Subsidiary of Condenser Service & Engr. Co., Inc. 2-9360 


EXCLUSIVE 
all-curve corrugations 
equalize stresses 


Because the flexing member is made from a single 
tube, Badger Expansion Joints are installed without pack- 
ings. This feature alone means valuable savings in man 
hours , . . assures long service without attention. 


WORTH STORING. 


And that’s only one reason why you get top 
performance — at lowest cost — from Badger Cor- 
rugated Expansion Joints. Here are others: 

@Flexible . . . joints easily compress and expand 
reducing thrust on adjacent fittings and equipment 
Compact . . . require no more space than regular 

flanged fittings 
@Special forming methods . 
ture-weakening stresses 
Controlled heat treating 
flexing member 
eDirected flexing rings . . . to equalize stresses 
between and within corrugations 


. no danger of struc- 


. + - to assure long life for 


FOR GAUGING LIQUIDS 
A OF ALL KINDS 
@ 100% AUTOMATIC 


@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


tue LLQUIDOMETER 


39- 16 AVE., 


WRITE FOR COMPLETE DETAILS 


LONG ISLAND CITY.I.N 


These features are important in any pipe line job — 
you can get them all only by specifying Badger 
Expansion Joints. 


Write today for Bulletin 100 (self-equalizing type) 
or Bulletin 200 (non-equalizing type). 


MANUFACTURING COMPANY 
260 BENT ST. CAMBRIDGE 41, MASS. 
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187,000 CUBIC FEET 
OF AIR PER MINUTE is 
this large fan's maxi- 
mum capacity... size: 
16 feet high, 1214 feet 
wide, 914 feet deep — 
weight, 15,800 pounds. 
It is now operating in 
a woolen mill down 
South. 


BUILT HEAVIER THAN 
COMMON PRACTICE, 
Clarage units — both 
large and small — are 
equal to the most 
severe conditions you 
can imagine in con 
nection with air han- 
dling or conditioning 
installations. 


QUIPMENT for many of the biggest, most important air 
handling jobs in this country is furnished by Clarage. 
Through the years architects, engineers, contractors, users 
have come to rely on Clarage equipment for long time service 
at operating and upkeep costs surprisingly 

low. May we work with you on your next 


LARAGE 


FAN COMPANY HEADQUARTERS for Air Handling and Conditioning 


Kalamazoo, Michigan 


fac ane 
cry SPACE WEATING 
APPLICATION 


ENGINEERING OFFICES 4 
wees IN ALL PRINCIPAL CITIES 
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INDISPENSABLE . . . for conveying movable pipe 
lines evequipment in motion! C with 


e 
e ECONOMICAL . . . simple in design, Flexo Joints contain no 
a 


springs, no onal. or loose parts—assure long wear, extremely 
low maintenance cost. 


Write for literature on FLEXO JOINT uses. 


FLEXO SUPPLY CO., Inc. 


@ 4655 PAGE BLVD. ST. LOUIS 13, MO. 
@ in Canada: S. A. ARMSTRONG, LTD. 115 Dupont St., Toronto 5, Ont. 


Looking for 
frequency meters? 


You'll find them in your POWER Buyer’s Guide 
Issue. 


Power engineers everywhere are using their 
Buyer’s Guides to find equipment of every 
description needed for efficient and econom- 
ical power system operation. 


The Buyer’s Guide tells you what is available, 
who makes it, where to buy it. 


Keep and use your copy of the 


POWER Buyer’s Guide 


SEATLESS 
PISTON VALVES” 


EXCLUSIVE 
FEATURE 


@ 


A MOST POSITIVE CLOSURE PRINCIPLE 


The stainless steel piston is shown 
entering the ring (partly closed), just 
as a cork seals a bottle. 


Do You Know 
the 


STRAHMAN 
VALVE? 
You Should! 


Send for Illustrated Catalog 
with complete information on 
all stock types and sizes. 


Consult our engineering 
department when new proc- 
esses and special require- 
ments are involved. 


KLINGERIT, INC. 


(16 HUDSON STREET, NEW YORK 13, U.S. 
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WIDE SELECTION: Warren makes pumps exclusively. Specialized experience has 

taught us how toengineer and build the most efficient pump for 

Single and Multi-stage your job. Thousands of Warren centrifugal pumps are in use by 
leading companies. 

Pressure range: 0 to 1200 P.S. 1. Many reorders prove 


Capacities: 5 to 50,000 G. P.M. their dependability. WARREN RECIPROCATING PUMPS 
Horizontal and Vertical single piston 


Types: Horizontal and Vertical Why be satisfied with Horizontal and Vertical duplex piston 


Im llers: @) nor enclosed Single and Duplex Outside Packed Plunger 
less than a Warren? 
Single, Duplex and Compound Hydraulic 


Casings: Horizontal or Vertical Split, Send an outline of aenuaitinadaialas 
cast iron or bronze your problem and let Automatic Pump and Receiver, etc., etc. 


Bearings: Sleeve or ball-bearing us suggest the answer. 


P-18 


WARREN STEAM PUMP COMPANY, INC. po wal WARREN, MASS. 


WARREN PUMPS 


| CENTRIFUGAL AND RECIPROCATING 
Power Plants --- Chemical Plants --- Paper Mills --- Food Industries --- Metal Working --- Oil and Mining Services 
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WHERE TO BUY 


Industrial 
Waste 
Burners 


_ AMERICAN 
CHIMNEY CORP, 
141 Fourth Ave. 
New York City 


PHILADELPHIA - BUFFALO} 
LEVELAND + DETROIT 


HILL PUMP VALVES 


SINCE (900 
@ The vaive with the re- 
Sowable feature restores 

oe pumps to erigical om. 
stant eontact 


he rotates 
of the exclusive HILL de- 
sign. EMfeiont, durable, 
economical, aceura’ 

Write for Bulletin 
HILL PUMP VALVE CO. 


2728 Elston Ave., Chicago 47, Ill. 


CONSULTING DESIGN 
CONSTRUCTION PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 
SURVEY @ REPORTS 


PATENTS 
TRADE MARKS 


ASSOCIATED ENGINEERS, INC. 
Joseph C. Lewis, Pres. 
Consulting 

Design & C tion 8: lists 
Reports — Analyses — Surveys 
28¢ EK Berry St. Fort Wayne 2, Ind. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and — 
Engineers . . Purchas 
Spec jalists in 
and Other Operations 


231 So. La Salle St. Chicago 4 


BROWN ENGINEERING CO. 
Consulting Engineers 


Power Planis, Substations, Transmission. 
Water Supply. Sewage Dispecal, Rates 


K. P. Building Des Moines 8, lows 


SANDERSON & PORTER 


Engineers and Constructors 


New York 
San Francisco 


Chicago 
Los Angeles 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers — 50th Year 
Power Diesel 


SARGENT & LUNDY , 


Bugineers 


140 South Dearborn St. 


Chicago, Illinois 


ENGINEERING SERVICE COMPANY 
A Complete Service For Industry 
Design. Ink Trasing, Maps 

Charts 
Dies, Mechanies! 


624 South Michigan Ave. 
HArrisen 17-1024 


STANLEY ENGINEERING 
COMPANY 


Consulting 


Diesel - 
Design - y — Test - Valuation 


Hershey Building Muscatine, Is. 


PRINTED CELLOPHANE 


Colorful - Self Adhesive - Cellophane. processed 
in Rolls. Easy co buy - Easy to apply - used for 
Packaging - Point of Sale advertising - Parts mark- 
ing and Aircraft Wire cerminal identification. 


TOPFLIGHT TAPE - YORK, PA. 


BIRCH 


Pump 
Valves 
Standard In 
@ They Increase scene, capacity, 


thoroughly dependable. 
BIRCH MANUFACTURING CO. 
1521 Sedgwick St., Chicage, Ill. 


GILBERT ASSOCIATES, INC. 
Resi ad C 


Industrials and Utilities, Power Plant Design and 
Construction, Rehabilitation Maintenanee. 


and 
Steam — Diesel — Hydro — Sows, 
Reports — Braminations — 
New Yok Reading, Pa. Philadelphia 
Washington 


JOHN A. STEVENS, INC. 
Batablished 1909 
Consalting Engineers 
Power Plants Paper Mills 
Dye Houses Surveys 


THE KUWIAN CORPORATION 
Engineers - Constructors 
Power Plants and Industrial Projects 
1200 Bread St., Philadelphia 21, Pa. 
Petersburg Washington 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Beperts 
Power Plants Disposs! Plants 
Water Systems 


144 East 39th Street 
New York, New York 


T. MASENG & ASSOCIATES, INC. 


Bugineers 
Electrical, Structural, Mechanical 
Design Reports Rates 
7 So. Dearborn Chicago 8, Ill. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-C. tion-Reports+A pprai 

80 Broad Street, New York 4 


WATER COLUMN & CAGE CO 


NO TIME TO EXPERIMENT .. . 


So why not save time by calling in o specialist who knows the ground you are 


exploring? 


POWER, meeting place of power men in all parts of the country, points the way to 
the solution of many power problems through its Professional Service Section. 
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---easier and better 


the WeldELL way 


For the practical facts about pipe welding fittings go 
to the practical men...the welding foreman; the pipe 
fitter foreman; the construction superintendent... 
who have used all kinds and know the field. 

They will tell you that the job moves faster and 
costs stay down when WeldELLS and other Taylor 
Forge fittings are“used 

...because of the precision quarter markings, 
the sized end tangents, the accurate machine 
tool bevels and lands. 
They will tell you that the job maintains momentum 
easier, smoother 
... because of the completeness of the line and 
better identification markings. 
They can tell you...at least, design men will...that 
the finished job is better 
... because it is done with fittings that are engi- 
neered down to the last detail to meet all 
requirements of every job. 


Yes, ““WeldELLS have everything”...to make it easier 
... better. Coupon brings lots of facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS © General Offices & Works: Chicago 
90, Ill. (P.O. Box 485). Eastern Plant: Carnegie, Pa. Western Plant: Fontana, 
Calif. District Offices: New York: 50 Church Street. Philadelphia: Broad 
Street Station Bldg. Pittsburgh: First National Bank Bldg. Chicago Districe 
Sales: 208 S. LaSalle Screet. Houston: City National Bank Bldg. Los Angeles 
Subway Terminal Bldg 


. 


* Jenuary 1950 


Please send a copy of your new welding fittings 
and forged steel flange catalog 484 


Street Address... 


Mail to Taylor Forge & Pipe Works 
P.O. Box 485, Chicago 90, Ill. 


i 
— 
|) a 
} 501-0150 
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SEARCHLIGHT SECTION 


SEARCHLIGHT SE 


ECTION 


+ RESALE 


for advertising) 
payment, count 5 average words as a 


INDIVIDUAL EMPLOYMENT WANTED undis- 
yp rate is one-half of rate, 

payable in adv 

PROPOSALS, 20. ‘a line on insertion. 


BOX NUMBERS in care ef eny of our New 
York, 
1 line additional in undispleyed ads. 


DISCOUNT of 10% if full payment is made 


in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


NEW ADVERTISEMENTS received by January 11th will appear in the February issue, subject to limitetion of space available. 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns — 30 
inches—to o page. 


ENGINEER 


30-35, college graduate to start as assist- 
ant to Combustion Engi with well 
established Should have 
experience in coal burning boiler work. 
Opportunity to broaden himself by 
periodic travel, participation in techni- 
cal meetings, etc. Excellent opportunity 
—salary $5,-$6,000.09. 


P-1619, POWER 
330 W. 42 St., New York 18, N. Y. 


DISTRICT SALES MANAGER 


Nationally known power equipment man- 
ufacturer offers unusual opportunity for 

9 with b tial sales 
experience in rotating machinery. Position 
requires background in industrial and 
municipal contacts. Development of new 
and potentially excellent territories in 
south and midwest. Forward detailed 
resume of experience indicating past 
sales record, as well as earnings ex- 
pectancy. All replies will be held in 
strict confidence. 

P1688 POWER 
330 W. 42nd St., New York 18, N. Y. 


SALES ENGINEER 


Nationally known power equipment 
manufacturer has opening for g 
engineer with machinery sales experi- 
ence, preferably in pumps, turbines and 
compressors. Position requires indus- 
trial and municipal contacts in mid- 
west. Forward detailed resume of ex- 
perience indicating past sales record 
and salary requirements. 


P1695 POWER 
330 W. 42nd St., New York 18, N. Y. 


REPLIES (Box No.): 

Address to office nearest you 
NEW YORK; 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


ESTIMATOR—QUALIFIED to estimate plumb- 

ing, heating and power plant jobs running 
into several million dollars. Prefer mechanical 
engineering graduate with field experience. 
Permanent position for the right man with sal- 


ary and bonus commensurate with qualifications 
and results. Submit experience record and edu- 
cational background for review and if interesting 
to us, personal interview at our expense will be 
arranged. Reply immediately to Virginia Engi- 


neering Company, Inc., Newport News, Virginia, 
Attention: A. M. Miller, 
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Salaried Positions, $4,000 te $30,000. 
Thies Confidential service for men who desire a 
new connection, will develop and conduct prelim- 
inary negotiations nassage Tisk to present position. 
Send name and address for details. 
TOMSETT ASSOCIATES 


1205-2 Berger Bidg., Pittsburgh 19, Pa. 


POSITION VACANT 


MECHANICAL SUPERINTENDENT—Qualified 
to supervise installation of plumbing, heating 
and power plant jobs running over one million 
dollars, also t and piping 
installations in sewage disposal and water treat- 
ment plants. Mechanical engineering graduate 
with some office experience in estimating prefe- 
able, but not essential. Permanent position for 
properly qualified man with salary and bonus 
in line with qualifications and results. Submit 
experience record and educational background 
for review and if interesting to us, personal in- 
terview at our expense will be arranged. Reply 
immediately to Virginia Engineering wes 
Inc., Newport News, Va., Attention: A. 
Miller. 
WANTED: SUPERINTENDENT electric power 
plant, permanent position, must be experienced 
licensed steam engineer. Salary $4800. Housing, 
heat, light furnished. — experience, vital 
statistics, references. Apply airmail President 
University « of Alaska, College, Alaska. 
LEADING» WATER Treatment Co. expanding 
engineering and technical sales divisions, requires 
(a) technical sales and engineering representa- 
tives for east, southwest, midwest and west, (b) 
research chemist in internal water treating 
problems for eastern laboratory, (c) analytical 
chemist for a problems in an eastern water 
laboratory. P 1753, Power. 


EMPLOYMENT SERVICE 
SALARIED POSITIONS $3,500- $35, 000. If you 
are considering a new connection communi- 
cate with the undersigned. We offer the origi- 
nal personal employment service (39 ~~ recog- 
nized standing and reputation). The procedure, 
of highest ethical standards, is individualized to 
your personal requirements and develops over- 
tures without initiative on your part. Your 
identity covered and present position povteetee 
Send only name and address for details. R. 
Bixby, Inc., 270 Dun Bidg., Buffalo 2, N. Y. 


SAL! ARIED PERSONNEL 000. This 

vice 1927, is geared 
to needs of hiek grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal con- 
sultation invited, Ira Thayer Jennings, Dept. G, 
241 Orange St., New Haven, Conn. 


POSITIONS WANTED 
MAINTENANCE SUPERVISOR or plant en- 
gineer. Age 36—married—3 years college ex- 
perience—5 years marine engineer on turbo- 


electric ships. One year as chief engineer 10,000 
kw plant. Thorough knowledge of boilers, tur- 


bines, pumps, piping systems, cargo refrigera- 
tion plants, electric generators, motors and 
switchboards. Seven (7) years construction su- 


perintendent with general contractors in heavy 
construction and factory maintenance. Broad ex- 
perience in concrete structures and public util- 
ity construction. Energetic-reliable. Prefer West 
or Northwest location. Address PW-1223, Power. 
POWER PLANT Operating Engineer. Graduate 

M. 10 years experience modern high pres- 
sure utiilty and industrial power plants. Desires 
position active supervision of operations steam 
electric station. PW-1722, Power. 


POSITIONS WANTED 
POWER PLANT or Utilities Engineer, 40, B.S. 

in E.E. and M.S. Registered Professional and 
Licensed Operating Engineer. Diversified expe- 
rience in operation and supervision of steam and 
generating plants. Experience includes mainte- 
nance, planning, estimating, some layout and 
supervision of construction. Sound knowledge of 
refrigeration and water plants. Ten years in 
supervisory or admi rative ity, five of 
them in power plants. Desires administrative 
position with a utility or industrial plant. PW- 
1717, Power. a 
SALES ENGINEER, 31, prefer Latin America. 

Thorough knowledge Spanish. College gradu- 
ate. Marine Steam License. 6 years practical 
engineering, 4 years sales and business experi- 
ence. PW-1662, Power, 68 Post Street, San Fran- 
cisco, Calif. 


SELLING OPPORTUNITY WANTED» 

MANUFAC RERS AGENT: Top flight engi- 

neer, B.S., M.S., successful sales, wants addi- 
tional industrial accounts, electrical or mechan- 
ical. San Francisco Bay Area. RA-1395, Power. 
NEW YORK Representatives Available. Organ- 

ization with six sales engineers needs one addi- 
tional product, for all or part of Southern and 
Central New York State and New Jersey. Now 
selling steam traps, contro] valves, combustion 
test instruments etc., to industrials, utilities and 
institutions, Regulators or other steam special- 
ties preferred. RA-1260, Power. 


A SALES ORGANIZATION 
COVERING OHIO 


Offers its services in selling your prod- 
uct. We have many years of sales ex- 
perience plus a thorough knowledge of 
manufacturing and engineering tech- 
nique and practice. Best of bank and 
business references. 


P.O. Box 3575 
CLEVELAND HTS., OHIO 
LEF A POCKET SIZE TECHNICAL 
DATA BOOKS $1. EACH 


Printed on loose leaf, six hole, 6%" x 3%" bar 
paper, each book contains about 140 pages of 

cal data, presenting condensed, accurate and Ae 
data for the student, engineer, technical worker and 
business man 


Architecture Metals Relays, Meters 
Home Heating Gen'l Chemistry Hydraulics 
Tilumination Concrete Surveying 


einf. 
Electrician's Data Building Constr. 
Builder’s Data 


Mech. Drawing 
Radio Mar rhine Design 
Television & FM Machinist’s Data 


Lumber Data 
Air Conditioning Blectricity, AC Piping Data 
General Math. Electricity, DC Surveying 


Math. Tables AC Motors and Trig-Log Tables 
Physics Generators Metallurgy 
Chemical Tables Transformers, Analytic 


Write for FREE (over 2000 listings). See 
for yourself how can be to 
$1 for each book $5 ny six book 

LEFAX DEPT. PO ‘PHILADELPHIA "PA. 


Wuen 


Answering Advertisements 


LEASE do snot send original letters, 
certificates or photographs. We cannot be 
responsible for thew return. Please send 
Photostat or carbon copies. 
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Just remember the 


HEMPHILL SEAL 


it means equipment 


© SELECTED BY EXPERTS 

© REBUILT AND TESTED 

UNDER SUPERVISION OF 

© HEMPHILL ELECTRICAL ENGINEERS 
GUARANTEED PERFORMANCE 


TRANSFORMERS — 60 


QU. KVA MAKE PH. VOLTAGES 
11000 GE pty 3/2 4150 x 2406 
11000 GE Auto 3 3810Y-2300Y 
1 500) Kuhl. OISC 1 4600 x 2300V. 

3 400 GE 1 6900x 

1 300 Pitts. ODSC 7800 x 440V 

3 300 GE H 1 2400x 120 /240 
1 200 Whse. Auto 3/2 4150 x 2300 
1 200 Pitts, OISC 4000 x 110/220 
1 200 GE Auto 3/2 = x 2400 
1 150 GE KS 1 00 x 230 
1 100 Pitts 1 2750 x 110/220 
3 100 Wagner RCKV 1 240 x 120/120 
2 100 Whase. SK 1 4400 x 220/440 Taps 
2 100 Newark Dry 3/2 440 x 220 
3 100) GE Pyrr H 1 4160 x 220/440 
3 100 GE Auto 1 4150 x 2300 
1 100 Amer. ( 1 15000 x 2300 
3 75 GE H 1 2400 x 220/440 
3 75 Whase. SK 1 2400 x 440 
7 50 Whse. SK 1 13750 x 125/250 

11 50 GE 1 13750 x 125/216 
5 50 Whee. Inert. S 1 4160 x 120/240 
2 3744 GE 1 2400 x 120/240 
2 3749 AC Dry AD 1 450 x 120 
1 Amer. RS 1 = 13800 x 220/440 
1 3744 GE 1 13800 x 220/460 
1 3734 Amer. OISCID 1 13200 x 220/440 
3 27% GE Dry 1 440 x 220/110 

12 25 Whse. Dry 1 440 x 220/110 
1 25 Maloney oil 1 230/460 220/110 
2 25 GE H 1 11500 x 240/460 
1 Oil 2400 x 120/240 
1 18 GE K 17500 x 440 

GENERATORS 
3 Phase, 60 Cycle 

QU. KVA MAKE TYPE VOLTS SPEED 

1 2500 Whse. 2300 720 

1 625 GE ATB 600 3600 

1 375 AC 450 450 

1 300 GE ATB 600 600 

1 200 AC 240 3600 

1 200 Whse. 240 600 

1 225 Whse. 5) 514 

1 125 GE ATB 24) 600 

1 170 Whse. 220) 900 

2 50 Whse. 22/440 900 

Columbia 240 1200 

i 31 Amer, 120/208 1200 

1 18.75 Star 220/440 1800 

1 12.5 Whse. 240 1200 

MOTORS 

QU. HP TYPE VOLTS SPEED 

1 125 230 1700 

1 100 GE Lo 230 625 


MOTOR GENERATOR SETS A.C. MOTORS 
3 Phase, 60 Cycle 3 Phase, 60 Cycle 
qu. Kw MAKE SPEED DC Ac 
1 1000 Whse. 720 275 2300/4150 Syn. Synchronous 
= Qu. HP MAKE TYPE VOLTS SPEED 
1 400 GE 900 275 2300/4150 Syn. 730/860 
1 300 GE 1200 250 2300 Syn. 1 200 GE Ts 440 257 
150 GE 1200 125/ 1 185 GE ATI 2800 
5 GE s 
1 180 Whse. 600 125 4150 Syn, Ac * 
1 125 cw 1200 125 2300 SC 1 100 GE ATI 2200 900 
ana 1 7 El. Mach, 2200 180 
6 75 1200 60 220 /440 SC 
1 50 ewa: 1200 20 /440 SC 
1 80 Whee. 900 SC SLIP RING 
2 40 El. Mach. 1750 125 440SC 
1 2500 GE MT 6600 257 
1 35 Ideal 1200 125 220/440 SC 7 
1 150 GE IM 440 450 
” iE 
OIL CIRCUIT BREAKERS cE 
i--8000 AGE 15000V 3pole FK 120 1 GE MT 440 
13000 AGE 4500V 3pole FK 12 1 60 GE MT 220 1750 
23000 AGE 600V 3pole K 25 1 60 GE MT 440 
1— 600 Whse, 15000V 3pole F 124 1 50 GE MT 220 1720 
1-600 Whse. 7500V 3pole F 124A 1 50 GE MT 220 1200 
1 50 Whse. CW 
er) GE MT 220 1700 
1 50 GE MT 220 
SPECIAL DIESEL 1 4 Gk MT 220 1200 
) 
—00 KW De La Vergne Baldwin 6 ey, 4 cycle, 400 : > GE MT = od 
RPM, 125 /250V. 1 40 GE MT 2200 900 
1 30 GE M 220/440 1200 
SPECIAL SQUIRREL CAGE 
1—120 KW 150 KVA Ames Uniflow 16 x 16 220V, 3 ph, Qu. HP MAKE TYPE VOLTS SPEED 
Non-Condensing. 1 1580 CW 2200 1200 
1 125 GE KF 2300 1800 
1 125 Us 1200 Vert 
1 100 LA RY 440 1800 
4—150 HP GE CR 7051 Sq. Cage Automatic 440V, 3 ph. 1 4% I AT 220/440 1200 
1 60 Ww CS. 900 Vert 
Fs 
1 40 ‘ 
LARGE STOCK OF Whee 575485 
GENERATORS, SWITCHBOARD 30 GE 330 
AND CONTROL EQUIPMENT, ¢: i 25 GE KT 440 1200 


“FOR POWER’ 


MPHILL:.cO. 


THIS SEAL IS YOUR GUARANTEE 
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1604 53rd hilo , NORTH BERGEN, N. 
EW ORK 


| PHONE K—LONGACRE 5- 3227 
‘PHONE NEW 4. ION 3-26 
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Seal 


SEARCHLIGHT SECTION 


Our 43rd Year A Quality and Service 


“CERTIFIED REBUILT” 
DEPENDABLE ELECTRICAL EQUIPMENT AT LOW COST 


MOTORS...GENERATORS...M-G SETS 


PUMPS... FANS...BLOWERS...SPEED REDUCERS 
PARTIAL STOCK LISTING-—-WRITE, WIRE OR PHONE YOUR REQUIREMENTS 
A.C. MOTORS — $5 CYCLE A. C. MOTORS — SQUIRREL CAGE 
M-G Set'D.C,120/240V. | HLP. Mir. Phase 60 Cycle 220 of 440 Volts 
tly 180 w 440 500 ye or 


< 


-60 CYCLE 
fr. Speed 


360 
720 


OTORS — SLIP RING 
60 Cvele £20 er 440 Volts 


D. C. MOTORS 
Mfr. 
Rel: 


Cr, Wheeler. b.b, 
Cr. Wheeler b.b. 


< 

Sa 


FFF 


3 
z 


= 


Gen. Elec, b.b. 
Whee. (2) 
Sprague dyna. 
Gen. Elec. 


$38 

= 


a 


Gen. E 
Whee. (2) 


Elec. 
Chand’ 


SSEERESEESEE 


885 


oe 
z 


3z 


4 


oon 


Bao 


Dyn. b.b. 
b.b. 

D. C. GENERATORS 
4 Mfr. Volts 
Cr. Wheeler b.b. 250 
Century b.b, 1600 amp. 
Gen. Elec. 135 Gen. Elec, int. MTC 5512 

Gen. Elec. Gen. Elec. M 

Alls Ch. 3 wire MC Reliance New b.b. AW-624 1300 

Vv 


SESS EES GS 


- 


TTT 
SSESESES 


EXPLOSION PROOF MOTORS 
from 1 te 20 ELP.. 


ARTHUR WAGNER COMPANY 


DOLPH STREET CHICA 7, 


Nroe 6- 
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1200 RPM, 
50 G.E. int. MTC5337 440 750 1— 250 Gen. 1300 
M-G SETS GE LE 440 1800 
; KW Mfr. Input V 60 Gen. Elec. KT339 440, 1500 1— 4 oy AN 1200 
500 Whee.* 2300 AC 40 Gen. Etec. KT343 440 Gen Eleo. 1-K-16 600 
200 Gen, Elee.* 2200 AC 20 Gen. Elec, KT527 440 50 Whee. 2200V. 1809 
300 AlliaCh.* 220/440. AC 15 Whee. TEFC C8365 220/440 an 
250 Allis Ch.* 440 AC 900 
200 Ridgeway* 2300/4002 AC A. Eleo, 
150 Gen EL° 2200 /4000 AC KVa 1— 125 Relianseb.b.NEW C5085 1200 
150 Whase. 220/440 AC 625 2— 125 Allis Ch. 2300V, AN 1200 
105 Century b.b. 220/440 AC 500 Allis Ch. 3 beg. 240/450 1— 125 Gon. Elec. [K-16 450 
100 Allis Ch.* 220/440 AC 125 300 Gen. Elec. ATBa 2404480 1— 125 Cont. 2200V b.b. 8C 1800 
100 Allis Ch. 2200 AC 250 Whee. G — 600 125 Gen. Elee. KT339 3600 
100 Gen. Bleo.* 220/440 AC 225 Gen. Elec. ATB 240/480 «600, Rel. TEFC NEW BAO8S 1800 
75 Star*b.b. 220/440 AC 187 Gea, Elec. ATB 240/480 1— 160 Gen. Elec. IK-14 900 
75 Gen. Elec. (2) 220/440) AC 150 Gen. (2) ATB 240480 450, 100 Gen. Eleo. LK 
50 Whse. 220/440 AC Gen. Elec ATB 240/430 100 Allis Ch. 2200V. ARS26 
50 Gen. Elec. 220/440 AC 125 Gen. Elles. ATB 240/480 300 Relianee bb. NEW C5085 900 
40 Northw’n Conv. 320 AC 23 100 Gen. Elec. ATB 240/480 100 Flee. Machy. bb. 1200 
: 35 Gen. Elec, 220/440 AC 100 Gen. Elec. ATB 240/480 1200 j— 100 Rel. TEFO NEW 08085 1200 
32 Gen, Eleo, 220/440 AC] 180 56 Gen. Elec. (2) ATB 240/480 1200 100 G.E. bb. NEW K5048 1800 
30 Gen. Eleo. 220/440 AC 56 Gen. Elec. ATB 240/480 900) 100 Cont. TEFC NP689 1900 
25 Gen. Elee. 220/440 AC 31 Gen. Elec. AT 17536 240/430, 1200 100 Gen. Eke. (K-15 720 
20 Star b.b. (2) 220/440 AC a1 bb 900 75 Gen. Elec. IK 600 
Gen. Elec, 220/440 AC 1— Gen. Elec. L-Eié 720 
10 Allis Ch. 220/440 AC 1— 75 Reliance b.b. NEW C8084 900 | 
“Synch. motor drive. 75 Reliance TEFC NEW C5084 1200 | 
1— Reliance b.b.NEW C505 1800 
HP. 1— Gen. Eleo. KT320Y 3600 
200. Reliance b.b.NEW C505 1300 
Gea KT347 1200 
TEFC i— yen KT552 | 
100 Gen. Elec. Cc CBOE 100 | 
100 Gen. Elec. RC36 C504 1200 
75 ~—Alllis Ch. E-149 1900 
75 Northw'n K20 RP444 3600 
75 Cr. Wh. New b.b, CMC-HH 
60 Cr. Wh. b.b. H KG405 1200 
30 Gen. Elec RC36 C445 1200 
KT842 
49 LC 
35/50 ‘ ) 
30 ARX 000/600 /450 
KT336 900 
Cus 1800 
| 25 Gen, Elec. CD85 KT832 1200 
20 Gen, Elec. RF12 720 
20 SK93 KT533 900 
T FC b.b. ARZ445 
20 Gen. Elec. CD85 4 speed 1200 
Whee. 8K130 b.b. K365 1800 
15 Whase. (3) SK90 bitera. KG365 1800 
15 d.b. K404 1800 
15 KT336 720 
15 900 
| = 
1200. 
KW 900 
150 1800. 
100 Doe 0.0. 
100 Relianee TEFC NEW 1200 
100 Whee. NEW spl. b.b 1800 
75 Whee. 00 
76 Gen. Eles L_] = 
50 1200 j 
40 “uel. ATI 220 /440 1800 
35 Northw's, K 125 1150 BC-Mé 2200. 1800 
30 Ele. Prod. BP 0 1150 320 GE 3beg..8PF ATI 220 /440 1800 
30 Gen, Kies. RC 360 1500 300 ATI 220 /440 1300 
2 Whee. SK9 250 1750 150 Gea. Elec. atl 220 /440 1300 ‘ 
170195 PY T8055 220/440 1200 
135 Gea. ATI 320/440 3600 
100 Americana b.b. YGH 320 /440 
. 
1950 


AGsco Shop Facilities 
as well as Reputation have aaa 


reached from Coast to Coast across the bay 
from San Francisco 


DIESEL ELECTRIC POWER 


KVA MAKE MODEL HP 
for Immediate Delivery 1875 Fairbanks Morse 33F16 2000 
1420 ‘Fairbanks Morse 38D 

1250 General Motors 16-278A 


OTHER DIESELS AVAILABLE 1250 Nelseco 6M1-53 


1000 General Motors 12-278A 
UNIT CAPACITIES—10 TO 1420 KVA 937.5 General Motors 12-567 


A.C.-50 AND 60 CYCLES 625 Alco 6-12-Y4x13T 
625 Superior Os 
VARIOUS VOLTAGES 425 Baldwin 

400 Buckeye 

375 _— Enterprise 


Superior 
Cooper-Bessemer 
General Motors 
Clark 

Fairbanks Morse 
General Motors 
Buckeye 
Ingersoll Rand 
Buckeye 
General Motors 
Fairbanks Morse 
General Motors 
Fairbanks Morse 


Interior View of AGSCO Main Shop at Int'l Harvester UD-18 . 
Sausalito (S.F.), Calif. Showing 1000 KW wonnats Motors 4-71 
GMC Diesel Unit During Test Run. Hill 4R 1200 


WRITE FOR ADDITIONAL INFORMATION 


ESTABLISHED 
Diesel Engines + Power Machinery Pahang, Sn. 


52 CHURCH STREET, NEW YORK 7, N.Y. PHONE Digby 9-4350 
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300 | | 
1080 720 | 
750 600 | 
750 327 
510 450 | 
j 450 450 
= 330 KNA 396 514 | 
312.5 FSN6 375 900 iy 
312.5 8-268A 450 1200 
ast. 156 E 190 400 
‘| 75 90 450 | 
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SEARCHLIGHT SECTION 
Reliakly Rebuilt Electrical Equipment 
SPECIAL 


3—300 H.P. Electric Machy. Synchronous Motors, .8 PF, 3 ph., 60 cy., 440 
volts, 1200 RPM with Automatic Starter and Motor Generator Exciter. 


Rebuilt — 1 YEAR GUARANTEE 
PARTIAL LISTINGS ONLY 

100 GE. TS 1200 E. 230 GENERATORS 

55 ee BRKT 1200 50 Star us 130 Low Voltage D.C. 

550V. D.C. 


MBC 


GENERATORS —A.C. 
Kw Speed 


SSSSSSSSSSSSSSE 


4—333 KVA 
Prima: mart, second: 

Vv. 

1—300 VA, Pittsb 

1—300 Pittaburgh, 3 h, 41 
V. Pri Ty, 230V. Seco 

KVA "West. 3 ph. 


G.E.—H—KF, 2400/ 
. Sec. 


110/220V . Sec. 

3—15 KVA West. 440V. Primary, 
110/220V. See. 

60—Additional Oil and Insulated 
Dry-type Transformers in stock, 
not listed, down to 1 KVA. 


= 


STARTERS — A.C. 
2400 H.P. C-H Bulletin No. 9976, 

. Magnetic reduced voltage 
H.P. C-H Bulletin No. 9589, 
1—200 H.P. G.E. CR-7065, 440V. 
3—150 G.E. CR-7061, 220V. 
2-100 i. P. C-H full voltage 
40—C-H and A-B, 2 and 4 speed 
C-H 440V. magnetic 


West. SA 
West. (2) SK-130 600 
GE. RF-14 300/1200 


Seesssesse 


STARTERS — D.C. 


1—600 H.P. 230V. West. magnetic. 

150—New 230V. D.C. ic 
starters, from 5 H.P. to 75 H.P., 
C-H, GE., etc. 

100—New a30V. D.C. manua 

starters from 1 H.P. to 5 H.P.— 

G.E, and C-H. 

40—New 744 H.P 230V. magnetic 
reversing. 

1—300 H.P. West. 230V. magnetic. 

Over 250 additional D.C. starters 

F* in stock, not listed, all sizes and 
Voltages. 


156 GRAND STREET SS Phone CAnol 6.6976. MEW YORK 13, N.Y. 


New England Representative South Western Representative Pennsylvania Office 
411 Atlantic Ave., BOSTON, MASS. 1400 Carr St., HOUSTON, TEXAS 10th and Exeter Sts., READING, PA. 
hone Liberty 2-4300 Phone: Charter 4-6558 Phone Reading 2-6866 
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4 
Squirrel Cage 3 Phase 
H.P. Make T Speed 
-E.(vert. 1 18 G.E. 230 120/240 
250 GE, FT 3560 74 Hertner 115 440 | 1500 8/12 
250 L.A. OGS-1378 1150 MOTORS 5 ElSpec. 115 110 | ,125 Hobart (8) 74 
200 W. RP2 1750 1000 GE. 
200 KF-6335 880 230V. D.C. Master 
150 West. (2) CS 1750 | H.P. Make Speed Century 
150 West. cs 580 | 125 GE. 1750 3000 El. Prod. 
, 147 West. CS (25cy.) 715 | 100 G.E. RC-14 1750 550 Col, 
125 ALCh.(2) AR 435 | 100 Al.Ch. 1150 | 180 «=GE. ATB 900 100 GE, 
: 100 Wagner New XP 1150 | 90/45 G.E. RF-17 950/475 10 ©86GE. ATB 360 | 1000 GE. 
100 GE. K-44 1175 | 75 Sprague 1000/1800 | 75 GE.(2) ATB 1200 150 Watton 
100 West. cs 870 | 75 est. (2) SK-180 475 | 50 F-M GG 1200 200 GE. 
re 109 GE. (2) ik 575 15 GE. ASI 1200 
eat. 1750 r.Wh. C 
75 GE.()  K-505 1175 | 60 West. (3) SK-160 680 Frequency Changers 1500 GE. 
75 GE. IK 900 | 50 GE. RC-12 1750 and Generators 1000 GE, 4 
Woe” | GE, 4478/1060 | Size 
75 GE. 600 | 25/75 Cr.Wh. CCM 4758/1050 | Stokw care Frequency TRANSFORMERS 
75 GE. KT-§58 580 | 25/78 Cr.Wh. CCM 165/500 | 154 KVA GE. 150 cy. 
| : F-M Tot. Enc. 1800 50 «West. (3) SK-160 565 | 125KVA West. (2) 180 cy. | 
West. (2) C8607 50 GE. RF-17 250/1000 | GE. 120 cy. 
{ Rel. (2) AA 875 | 50 Wet. SK 250/100 | 4okKw GE: 100 cy. 
GE. KT-346 865 | 40 West. SK-103 1750 | 30KW GE. 90 cy. 
4 G.E. FTR-523 3600 | 40 Century DN-454 1740 | 15 KW GE. 408 cy. 
‘ Elliott 196 3450 40 GE. RC-31 1700 10 KW GE. 200/700 cy. 
; West. cs 1740 40 GE. RC-32 1100 7%KW GE. 408 cy. 
4 est. 
j GE. KF445 1170| 40 Cr.Wh. CCM 700 GENERATORS 
West. CS42C 1160 | 40 Rel. 461T 400/1200 600V. M D.C. ary 
West. (3) CS 870 | 35 West. SK-120 1150 | kw Make Speed . | 
GE.(2) IK 35 GE. RIC — 440/800 | 459 GE a) 
GE. FTR-542 870] 30 GE. (8) CDM-85 2200 | Wh 900 
| West. cs 690 | 30 West. SK 975 | 200 Wast. 1180 
30 Cont. D-103 850 | Wat. 1180 
MOTORS 30 GE. RC-33 775 | GE. 1200 
Slip Ring 3 Phase Burke 1750 
Moke | 2 SE 1780 GENERATORS 
i 600 Cr.Wh. 131AQ 507 25 West. SK-83 1750 
225 Wagner cy. 710| 33 Gh 1750 | .290V. D.C. Motor Driven 
200 MTP-ss7 13900 | 33 GE “cD | KW Make Speed 
200 G.E. (2) IM 1170 | 35 1000 GE. 900 
150 ape 31VRN_ 900 25 West. 1100 
150 GE. MT-564Y 580] 95 Elliott 1200 
i” 100 GE. MT-553 1165 | 95 GE. 1200 
100 AL.Ch. 690 Al. Ch. 1200 
65 West. cw 1150 MOTORS GE. 1200 
G.E. 690 115V. D.C. 1 West. 900 
West. HF 850 1 Delco 1200 
AL.Ch. 690 | H.P. Make zyee Speed GE. 1200 
G.E. MT-536 1150 | 300 West. 8 900 GE. 1200 
West. Cw 1150 | 100 Cr.Wh. CMC 900 Rel. (4) 1750 
GE. MT-336 1150 | 40 GE. CD-113 850 ABC (2) 1200 
; L.A. OGH 870 | 30 Wet. S 600 GE. 1200 
Ch. A 575 est. 
MOTORS 15 ED.  650/1230 ond 
Kw Make Speed P| 
Synchronous ts) | 250 GE. 720 
wee Type Speed | 1245 GE.  *CDM-05930/1160 
GE.@) 600 | 10 Century | 100 West. (2) 900 
El. Mehy.(3) 100 | 38 | 100 GE. 1200 
GE. ts | 10 ED. 25/1700 | 1200 
GE. r. 
GE. 25 cy. GENERATORS — A.C. ot. | 
Ideal SMW 257 50 Cr. Wh. 1150 
GE. ATI 900 | Driven by D.C. Motors 50 Sturt. 2800 
GE. Ts 1200 BC. s6. 35 Ideal 1200 
; GE. ATI 720 In- Out- 30 GE. 1150 
West. G 1200 | KVA Make put put 30 LA. 1450 
Ideal 1200 | 288° = West 115 450 25 El. Mchy. (2) 1150 
L. J. 
} EST. A ) j 
INC.) 
| | it 
i 
| 
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SEARCHLIGHT SECTION 


AC & DC MOTORS © 
SYNCHRONOUS MOTORS 
MOTOR GENERATOR SETS ° 
STEAM ENGINE GEN. SETS ° 


POWER 


SQUIRREL CAGE MOTORS 


ENCLOSED SQUIRREL CAGE 
Volts 


Cont'd. 
Vote 
220 


3 
—— 


$ 


SLIP RING MOTORS 


RPM Volte Make 
GF-3 Bre. 
1200 


> 


252222 
388 


352833 


3g 


i 


220 =Westgh., t 
220 GE-type 


ENCLOSED SQUIRREL CAGE 


RPM Volts Make 

200 440 GE-TE-FC-BB 
GE-TE-FC-BB 
GE-TE-FC-BB 
Reliance, TE-FC-Bis 
Deloo-TE-FC-BB 


agner 
GE-TE-FC-BB 
Delco-TEFC-BB 
GE-TE-FC-BB 


338 


BSES 


Master-TEFC-BB 

GE-Hi Slip-TE-BB 
1200 dual jco 
1090 220/440 GE-Hi Sit 
900 dual Deleo-TEFC-BB 


VERTICAL MOTORS 
PM 
200 

1200 

1200 

1200 

1200 

1200 

1200 


220. Wagner TE-B B 
dual GE-TEFC-BB 
dual Deleo, TE-FC-BB 
ual = Delen-TEFC-BB 
440 GE-TEFC-BB 


jual Delco 
dual Deleo-TEFC-BB 


1800 
1200 


GEAR HEAD MOTORS 
60 Cycle, A.C. 


D. C. MOTORS 


115 Volts 
He 
20/10 375/185 
10 450 
5 6850 
5 200/1800 220/440 


220 
3 
220/440 


-Rt. Angle 
Janette-Paralle! Shaft 
M PA-TEBB 


aster, 
Wstgh. Rt. Angle 


PUMPS 
CONTROL EQUIPMENT 
ELECTRIC EQUIPMENT 

SLIP RING MOTORS 


GENERATORS 


January 1950 


VERTICAL MOTORS—Cont'd. 


Voit 


aaa 


35525 
3 


& AA 


3 


SYNCHRONOUS MOTORS 


Volts 


M 

GE-ATI 
Witg.-25 cycle 
GE 


2200 
13200 /6800 
440 


GE 
GE TYPE ATI 
GE-ATI 


333 
2 


TI 
Wts., rotor & stator onl 
GE-TS (rotor & stator only 
GE-ATI 
JE-TRE (rotor & stator only) 
GE-ATI, Single Bearing 
& stator only 
Wate Single bearing 
‘estgh. 
GE, rotor & stator 
jagner 
w. h 


hed 


E- 
GE, rotor & stator — 
220/440 Wate stator only) 
440 vagner 
GE, rotor & stator 
dual Totor & stator 
220 E-M, rotor & stator © 


220 w 
220 EM. rotor & stator 
440 Wagner 


w 
220 rotor ator 


D. C. GENERATORS 


125 Volts 


927 HARRIET ST. 


PHONE MA. 3024 


CINCINNATI 3, OHIO 
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iH 
uP mene 
| TE-BB OB-Cage 
320, Wagner TE-BB 40 c 
dual L. Al-TE-BB 40 GE-SR 
dual Deloo-TEFC-BR Weeegh.-BB-Case 
dual Deloo-TEFC-BB 3 
220 Haskins-TEFC 35 ar 
i 25° or 
th 220 GE-KT 25 a 
H 440 Deloo-TE 25 wi 
dual Weeche-TE-BB 20° th.-Cage cil 
dual Deleo-TEFC-BR 30 
440 Deloo- TE-BB 15° Al. Ch.-Cage 
| dual Deleon. -TE-BR 15 Wee. ; 
| 5 on 
Hi 15 AL-Ch. 
10 Wes. 
7 Peertess 
{ ? GE 
| 6 Rel. 
Al Ch 5 R.& M. | 
Al. Ch. Wataon apt 
Al. Ch. 3 Delco Say 
GE-1 3 Watson 
i GE-MT 
AL. Ch eat 
GE 
i 
220 L-A, HD | 
440 (GE AL. Ch. 250 GE-ATI 
GE-MT-336 250 GE-TS 
Wtg.-HF 220 
| Al 175 
Al. Ch -ARY 175 | 
Al. Ch-ARY 
| HP Triumph-C 
30 GE 
20 90 «44 
15 1200 220/440 Wagner 
4 15 900 440 GE-MT i 
10 3600 220/440 F-M Morse-BV 
10 1200 440 GE-TE-FC-BB 
7%* 1800 dual Wagner-TEFC-BIs 
7 } 
HP 
5 3600 dua FC-BB 200 -8R 
5* 1800 dua BB R 
5 1800 2 
5° 1200 
a 4 
| 440 Al. Ch.-C 
gw RPM Desert 
GEEMPC 
1 1900 WEEDLO 
R 900 Watg single beari 
7 3 Master-‘Two speed motor The 
1 Master-Vertics J, & L.-F Ped. Type 
9 3 Master-Paralie! E-DLC 
sol? — Deleo-Vartable Speed 1400 Weatgh -8K-single bearing 
Triumph 800 3 GE-Parallel 
750 GE-A 215/1500 Master-Vari-Drive 
80/1800 220/440 Master, Parallel D. C. GENERATORS 
400 (1300 GE-RLC fr. 54 220 3 Janette, Rt Angle 238 Volts 
1900 GE-cE 2.2toll 220/440 3 U.S. Varldrive $0 
398 115/230 Master-Parallel shaft 450 w ne 7" 
530 Westeh.-8K-113 190 220/440 3 
j 3450 Im 99 220/440 8 Weatah 
1700 Fairbanks Morse 269 rt 3 1780 Balibearing 
L., 220/440 8 rt 
10 40071800 Watecs-bW15B 1/12 172.5 115 1 16 30 8K 
q 
AL 
| 
| ‘ 


SEARCHLIGHT SECTION 


KVA 


TURBO-GENERATORS 
IN STOCK 


Any Capacity Desired 
from 25,000 KVA. to 
625-EVA. 


NEW (Never Erected) 
Units 


2--5714-KVA. G.E. 6004, 
750 FTT.: 12,500- 
KVA. G.E. 600¢-750 
FIT. 1000 - KVA., 
440%, psi. 650 FTT. 


Ask for our Prices 


Telephones 
WO. 1-1340-1 
Wo. 1-6038 


Above 6250-KVA., General Electric, Just Purchased, is in Al Condi- 


tion, C lete, 2) 2300/4160-v, 3600-RPM., 
Cond —4 with Recihont Deliver Duty Free in Canada and the 


United States. 


with 7000 sq. ft 


Located in Canada, at Regina, Saskatchewan. 


OUR PRICE REDUCTION SALE IS STILL ON — TREMENDOUS SAVINGS POSSIBLE 
INVESTIGATE NOW: SEND FOR FREE BULLETIN 425 


CORRESPONDENCE — INQUIRIES INVITED 


CHARLES WEAVER 


4148 Penobscot Building 
DETROIT 26, MICHIGAN 


BE SURE TO SEND FOR FREE BULLETIN NO. 425 


A VERY HIGH GRADE MACHINE 


BOILERS 


DIESEL POWER 


Large Stock of Both 
Send us Your 
Specifications 


SAVING 30% 


DUTY IS 


WORTH CON- 


SIDERING 


Write 


Wire or 


Telephone 


POWER PLANT EQUIPMENT 


Special Offerings 


TURBO-GENERATORS 


2—New 4000 KW Cond. 
2400 4160 V. 750° T.T. 


1—1000 KW 480 V Extract 
3 
1— 750 KW 600 V Extr. 


1— 750 KW 240 V Cond. 

1— 600 550 V NC— 

1— 600 KW 480 V Cond. 

1— 600 2300 V Cond. 


1— 150 KW 2300 V Non-c. 


TURBO-GENERATORS 
(Continued) 

1— 125 KEW 600 V Extrac. 

1— 100 EW 600 V Non-c. 


TURBINE—Only 
1—New 465 HP—3550 RPM 
900 PSI. 


WATER-WHEEL 
GENERATORS 
2—250 KW Vert. 21° Hd. 3 
ph. 60 cy—550 volts 


ENGINE GENERATORS 
1—S00 KW 2300 V Unif. 
1—400 KW 125 V Unif. 
1—375 KW 2300 V Unif. 
1—168 KW 220 V Unif. 
1—168 KW 5S0 V 


BOILERS 
2—40,000# 2003 
2—30,000# 425 
1— 623 HP 4504 


1— 550 HP 200+ 
1— 487 HP 200+ 
1— 300 HP 2004 


1— 200 HP 175+ 


6— 200 HP Sterling 160+ 


2— 190 HP 1604 NEW 


AIR COMPRESSORS 
1—6000 CFM 50# Motor 
2—2000 CFM Motor 
1—1700 CFM 100# Motor 
2—1299 CFM Motor 
1—6000 CFM 5.1¢ NEW 


1—5000 CFM 10# 
Rotary Type Motor 


Write or wire for additional data and priats. 


A. LEE ELLIS CO., U. S$. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


The Buyers Must Be Satisfied—Always 


Compressors — Vacuum Pumps 
A Good Name to Go Buy 


AMERICAN 
REBUILT — GUARANTEED 

Save 40% to 60% One—Two—F our Stage 
CFM Pressure Mako | Model 

29.5 250 "Worth BwW500 

40 500 IR T 20 

61 1000 Worth s 
105 350 cpt T-CB 
110 3000 Rr Type 40 
140 | Gardner B 
125 Denver ad 
285 Sullivan | L-60 
388 125 Worth M-75 
1055 110 iR XRE 
1290 125 Worth vo 
1452 70 Penn DBI 
2340 125 ce 


All Makes — Many Other Sizes 

Rentals For Experimental Work 

PORTABLES — GAS — DIESEL 
American Air Compressor Corp. 
Dell Ave. & 47th St., North Bergen, N. J 


— SINCE 1902 — 


BOILERS 


3—850 HP. 215%, 100° SH. B&W. four drum re- 
by 


4—1530 HP. 


ers in 1942. Stokers. 

F. Springfield, Cross 

Drom, in operation, inspection invited. 
STEPHEN A. DOUGLASS Co. 

630 Ft. Washington Ave., N. Y. 33, N. Y. 


320%, 650 


POWER 
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} 
| 
| | | | 
| 
| 
if 
| | | 
q 
| 
| 
1—3500 KW 2300 V Cond. 
1—2500 KW 600 V Cond. . 
1—2500 KW 2300 V Cond. 
1—2000 KW 600 V Cond. 
_1—1500 KW 2300 V Cond. 
2—1250 KW 2300 V Cond. 
1—1000 KW 2300 V non-C. Pe 
ht 1— S00 KW 2300 V Cond. 
| 1— 250 KW 240 V Non-C. 
248 
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SEARCHLIGHT SECTION 


THEY SAID IMPOSSIBLE — xu: WE DID IT! 


Two—300 H.P., 4 cylinder, 2 cycle, 327 r.p.m., VENN-SEVERIN DIESEL ENGINES ; 
sold and installed by us. Furnishing power for a mid-town New York plant. — 


solicit DIESEL Plant installations of the type other 
organizations try to avoid. 


specialize in the successful accomplishment of so-called 


“impossible” jobs. 


have long experience, ingenuity and good common sense— 


and can prove it. 


would like to hear about your power problems. 


Telephones: HEgeman 3-4335-2702 


R. 0. LIEFKE 


_ 57-25 Cooper Avenue li 


POWER January 


1950 


Brooklyn 27 + New Yor 
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SEARCHLIGHT SECTION 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 


PROMPT SHIPMENT — PARTIAL LISTING 


VARIABLE VOLTAGE DRIVES 
40 HP Reliance Variable Voltage Drives, each 
Consisting of: 
i—40 KW 250 Volt, Induction M-G Set, with 
two auxiliary 5 KW generators and exciter. 
ax? 1500 RPM, Frame 385T, 230 


wits” tor magnets contro! providing 
reverse, run, fast, slow, 0p, 
and motor operated field rheostat. 
SLIP RING MOTORS—3 Ph. 60 Cy. 
Qn. H. 


222 
3 


700 5 4000tt West. 
20 volt motors can be reconnec tea for 440 volts. 
rating 


GENERATORS — N Ew 
1 Phase, 60 Cycle, 0.8 P.F., Two Bearing, em 


1800 Columbia 
__1800 Columbia 


650 


1180 oR 


1150 

your ADJ. c. 
Speed 
600/1800 


/500 
**New 


CAGE Ph., 60 Cy. 
ly Enclosed Fan Cooled, Ball Bearing 


R.P.M. Volts 
8 ae 


a4 
44 
22) 


“4 
22) 
“4 
44 
44 
“4 
44 


rorrrororrore 


GE 
700 1809 2300/4000 West a 

230 volt motors can be reconnected 440 

* New. *** 2 Phase. tt Receonectable Tor 440 volts. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 
FROM STOCK 


POWER PLANT 
EQUIPMENT 


STEAM ENGINE GENERATOR SETS 
2—575 KVA Skinner Unaflow—West. 240/480 V. 
1—575 KVA Allis-Chaimers Corlise—-220/440 V. 
1—375 KVA Ames Vertical 220/440 V. 

1—250 KVA Ridgeway four valve 3800 V. 

1—187 KVA Ames Vertical 220/440 V. 

1—156 KVA Ames Vertical 220/440 V. 


STEAM TURBINE UNITS 
Complete 2000 KW Turbo-@ Plant: 
1—1500 KW G.E. condensing—3600 RPM 


1—500 KW G.E. condensing—3600 RPM 


These units are of modern design, are 3 phase, 
60 eyele, 2300 V. 


DIESEL GENERATING UNITS 


4 Diesel Generating Units, like new, comprisin 
a complete diesel power plant, and consisting 
two 450, ene 300, and ene 150 HP Fairba 
Morse model 32-E engine-generator units. 
gines are — cylinder size, 2400/4160 
Vv. 3 phase, 60 le. Woodwar 


governors, pumps, elles ete. Operated 
a short time. Available” for immediate 


1—250 KVA—220/440 Vv. G.M. “twin'’—NEW— 
not war surplus. 


BEESON 
ENGINEERING CO. 


1628 E. 7th St., Los Angeles 21, Cal. 
MUtual 9151 


G. E. DYNAMOMETERS 
Cradle Type, with Control and Dial Scale 
(Write for Complete Specifications) 
RPM Type 
1650/4000 TI£-20 
1050/3600 TL&-50 
1200 c 


ELECTRIC WHIRLEY CRANE 
AND STORAGE BINS 
NEW 1941 


Crane Boom 85'—4 Yard Bucket 
5 Steel Bins Total Length 75’x18” 
Distribution conveyors and elevators. 


FURTHER INFORMATION ON REQUEST 


BENKART STEEL & SUPPLY CO. 
2017 Preble Ave., Pittsburgh 12, Pa. 


125 and 250 Volts D 
for Specifications) 


E 2300/4408 
2300 
00 
&7.5 KW. 260 Seta 
* Synch. Motor ‘bees $50 Cy. Cy. 


Above items Represent a Partial Listing Only. Your Inquiries Will Receive Our Prompt Attention. All 
Equipment is Loeated in Our Cleveland Warehouse. We Have Controls for Most Items Listed. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


CLEVELAND 14, OHIO 


FOR SALE 


7 Panels—Modern G.E. Metal-clad 15 KV 
switch gear at approximately half price 

1000 KW G.E. Turbo unit and condenser 

Two 2000 Gal. pumps and motors. 10,000 
lbs./Hrs. deaerating water heater 

I-R Compressor 20,000 cim at 100# pressure 

Motor-driven Blower-—60,000 cfm at 4 lbs. 

2 motor generator sets 30 KW 125V output 

600 HP 12-cylinder Hall Scott gas motor 


ROOM 4200 


316 SOUTH LA SALLE ST. 
CHICAGO 4, ILL. 


SPECIALS 
3—752 HP B&W Stirling WT Boilers 
2—84x18-72x18-66x18 HRT Boilers 
2—15 KW, 125 V. Turbo Gen. Sets 
4—125-110-75 HP Loco. Type Boilers 
2—2000 CFM Air Compressors-Motors 
1—650 6 450 HP Straight Tube Boilers 
H. & P., 6719 Etzel, St. Louis 14, Mo. 
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| 
q 
q 
4 | 
| 
| ake ype 
GB K-225 
LA. JA-254 
| 5 1730 440 GE. K-254 
5 1165 440 LA JA-284 } 
7.5 1740 440 GE. K-284 } 
10 3480 West. 
10 1140 440 Wagner CP2-326 
lo** 8800 220s West. 
15 1745 440 West. CS-326 
15 1175 440A. JA-365 
20 1760-220 
25 1760 220 -365 
1] West. 25 1200 550 OK-405 | 
2 1 570-220 HI-11 25 1170220 SX -405 | 
2 1 320 «550 ITC-5008 25 705 «4400 West. CS-W504 
2 440 West. CW-464C 40 3565 440 GER KF-4058 
2 1 570-220 West. CW-646 all Beari 
1 1 630 «440 «West. MW-316 Make | 
| 1 2 860 440 West. CW-638 LA. PS-254 
1 28611300 550 G.E. MT-323 K.254 
2 2 850 220 ner BR FX-284 
2 2 7200-440 22VBR 10 1480 K-284 | 
Cw 15 1175 0 JA-365 
{ 1 850 440 MT-332 15 1150 #X-365 
2 a] 440 HV-HI6A 50 1760 PX-4454 
| 2 4 865 2200 ARY-223C 50 1160 lO K-504 | 
2 50 1150 440 M-536 150 1775 FX-1168 
tie 1 500860: 440 HF-124 150 FX-1368 
1 50. 6570440 MT-552 150 700 KF-6335 
52% 4550 220 1QC-5013°** 200 885 lo FS-1378 
1 60 «6685 440 CW-758 3 
iis 1 60 570 550 MTC-5546 Open 
1 60 CW-938 Qn. H.P. Speed Type | 
575 440 MTC-5352 15 3485 220° Reliance AA-B3247 
125 IL-16 15** 1735 440 Century SC336 
2 150 1750 440 MTP-549 15 1200 220 OK T-502 
1 175 505 550 CW-1002 15 900 R-512 
2 200 600 550 IM-17 «63475 220 West. CS-326 
1 200 495 2200 IM-1TA 20°* §=61750 440 Wagner RPI-364 
300 900 IM-17 20 1750 West. §9(CS-W364 
2 300 880 62200 IM-17A 20 1200 220 GE. KF-512 
4 350 1775 2300 IM-B15A 20 1160 West. CS-464C 
2 350 880 2200 IM-ITA 20 900 «220 SOC. R-522 
1 400 505 550 cw 25 1800 220 Gon KT-312 | 
1 600 1770 440 IM-E15C 25°* 1740 440 Century SC-264 | 
449 25 1160 «440 West. CS-867C 
25 900 ©6220 Howell SCRB-356*** 
25°* 875 440 Master PB-405 
25 575 440 G.E. KT-542 ’ 
30 3550 550 K-3648 
20 1160 «4400 West. CS-644 
| 30 870-2200 West. 
| | 40° «63545 220 F-4048 } 
40 1750 4400s West. CS-583C 
Quan. KVA k Volts 40 900 «62300 «GE. = FTR-536 
18 240/120 | 50** 1750 440 Wagner RP5-405 
5 18.7 208/120 | 50 850 220 West. CCL 
sor" 1750 440 le: H-444 
230 VOLT CONST. SPEED D. C. MOTORS 
; Qn. H.P. Speed Make Type 75 1160 440 West. CS-662C 
10 4 850 Reliance Y-25T 75 870 West. -7664 
25 3% 850 Wet. = SK-30 15 865 2300 GB KT-352 
1 1? 1150 G.E. CDM-65 100 690 220 West. C | 
3 7 850 G.E. CD-75 100 580 2200 | 
10 10** 1750 Kimble BA-324 100 500 ©2200 West. CS-930 
5 lore 1150 AL-Ch. EB-80 100 495 2200 Al.-Ch AN 
2 10 850 West. SK-83 125 435 440 Al.-Ch AR } 4 
10 600 West. SK-93 125 400 
3 15 1750 GE. CD-75 200 5800 550tt G.EB. KT-566S 
5 15 $25 West. SK-90 300 587 2200 West. CS-39A i 
1 20 1750 L.A. ONA-L851 400 1165 2200 IK-E15B 
q 2 20 1150 GE. RC-30 
20 750 West. SK-110L 
17 25 825 West. SK-120 
1 30 1100 RC-12 
1 40 1700 West. SK-103 
1 40 750 GE. RC-34 
1 1 50 750 West. SK-150 
1 50 G.E. RC-16 
4 1 60 West SK-143 Qn 
i 1 150 1 
| 2 200 RC-38 2 
1 CMC-101A 1 
MOTORS — } 
MOTOR GENERATOR SETS 
RA-30 
10 4900/1800 Reliance T-92T } 
10/15 600/2400 Reliance T-92T Kw 
12% 280/840 West. SK-130 2 He 
12%** 600 West. SK-93 7.5%* West 1455 125 380/220§ | 
15 600/1200 West. SK-100L 10 West 1750 125 220/440 Nig 
P 20 500/1500 RF-.-11 10 West 1450 125 220/440T | 
20/25 400/1600 Relianee T-23-T 10 West 1150 250 220/440 | : 
20/25 300/1200 West. SK-153 15% GE 1800 125 220/440 
25 4900/1800 «GLE. RF-13 15 GE 1755 250 220/440 | 
25 5900/1500 GE. RF-12 15 West 1450 125 220/4408 
23/29 -300/1200 GE RF-13 16 West 1750 125 2200/440 
a0 4090/1200 West SK-162 20 West 1750 250 220/440 
30/40°* 4900/1800 GE CD-1226 25 GE 1800 250 220/440 
35 500/1500 West SK -143 25 GE 1200 125 220/440 i 
40/50 400/1200 Reliance T-4411 20 GE 1800 250 220/448 
75 500/1500  Cr.-Wh. CCM 30 Al-Ch 1750 125 220/440 | it 
75 375/750) -Wh. CMC-125H 50 West 1750 250 220/440 
186 225/900 «OE MPC-A 50 GB 720 125 | 
106 400/1200 AL -Ch. 75 GE* 1300 125 220/448 
190 220/980 West. SK-200 75 
125 450/1000 SK -190 100 | 
SK-220 150 | 
MPC Note 
H 
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MACHINERY 


2500 KVA ALLIS CHALMERS CONDENSING TURBO UNIT 


2000 KW 80% P.F. 2500 KVA Allis Chalmers Generator, . 
3 phase 60 cycle 4160/2300/600/480 volts, direct con- 750 KVA SKINNER NON-CONDENSING UNIFLOW UNIT 


nected to 2000 KW Allis Chal densing turbine, : 
oem esau 650° Tr, 3600 RPM. nsing turbine, 400% 750 KVA Westinghouse generator, 3 phase 60 cycle 2300/- 


600/480/240 volts, direct connected to Skinner Universal 
Equipped with direct connected exciter, surface condenser Uniflow non-condensing engine, 150# steam pressure, 5 
and auxiliaries. 


back pressure, 150 RPM. 
This unit is designed for high efficiency. The full load steam 3 
consumption is approximately 11¢ steam per KW hour. Equipped with belt driven exciter, and rheostats. 


New 1933—Excellent Condition—Can be shown in operation New 1931—Excellent Condition 


Wire or phone for further details and prices. 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. Telephone: MAin 9514 CLEVELAND 14, OHIO 


MOTORS 700 KW M.G. SET NEW TRANSFORMERS 

3 PHASE—25 CYCLE— 2—850 KW Gen. Blect. Type MPC 250 volt. 720 RPM Stock Shipment 
220/440 VOLTS Generators will direct connect to 1000 HP syn. | O.1.8.C. 2400/120/240, 
chronous Motor or will sell Generators separately Niagara O.1.8.C. 2400/240/480, 


+ cycle, with taps. 

Gen. Elect. 36° 200 KW M.G. SET EVA Niagara 0.1.8.C. 2400/120/240, 
Evect. 

Elect. Slip Ring 420 | 200 KW Westinghouse NEMA Frame Generator 250 | 6 
Volt DC, 1200 direct connected to eycle, with taps 
Gen. K 557 300 HP Westinghouse Grnchronous moter 3/60/208/1200 KVA Niagars O.1.8.C. 2400/120/240, 
Westinghouse 2200 volt PM. AC Panels—-Like New 
Westinghouse Slip Ring 6— J . 2400/240/480, 
Gen. Elect. ‘ 


Immediate Shi 
Slip Ring 2400 /240/480, 


SLIP RING MOTORS 9—100 Niagara 0.1.8.C. 2400/120/240, 
60 cycle, with ta 
INDUCTION HEATING SET 3 Phase—60 Cycle 220/440 Volts 5—100 he eee O.L.8.C, 2400/240/480, 
GENERATOR—175 KVA General A.C, Gen- 0.1.8.C. 2400/240/480 
A.8.C. form AL, single 800 volts, h 
$000 is00 RPM, serial #5513639 2 2400/100/240, 
GENERATOR EXCITER—1 KW, General Electric G. 18 tape. 
Generator, type BE, form EB, 125 volts, D.C., 1800 VA 2400/240/480, 
RPM, 8 amps., serial #1758709 - 58s 
= Electric synchronous motor. 
TS. form EL, P.F. 3 phase, 60 apele, 440 
its, 1800 RPM. 25513638. 
EXCITER—S KW, General Elect 
pe EF, form ER, 125 volts, DC, 1800 GPs. 
Motor and Generator are direct connected, 4 moore. 
Mounted on factory fabricated base, with direct 
nected exciters. 
3000 a ey Control is mounted tn cubicle also containing 
300 HP Gen. Elee. synchronous motor statring control. 


6250 KVA TURBO-GENERATOR 


1—4250 KVA Gen. Elect. Unit—Generator 3 Phase, 00 wT a 7 volte PLATING GENERATOR 
£0 cyele 2300/4160 Volts 3600 RPM. eye! 
Complete For I - Delivery. Thi — will rewind satiotactorily. to 100 Amp. Hansen Van Winkle 6—12 volt. 400 RPM 


200 HP SYNCHRONOUS MOTOR HORIZONTAL & DUPLEX FREQUENCY CHANGERS 
type mith MG Compressor & Vacuum All Sizes In Stock. 60 eyele to 90 eycle, 100 eyele, 
a sor New Full Voltage Pumps after Coolers, Filters 120 eyele, 180 eyele and any other high syste. 


ERIE ELECTRIC CO., INC. 
"7 bad CL. 4758 
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$0 cycle, h taps. 
Shapers 0.1.8.C. 2400/240/480, 


. Beet. 
Westinghouse 


2400/240/480, 
#0 cycle, wi 


TRANSFORMERS 


3-100 KVA Gen. Elect. Transformers. Type H Form 
KF—2400/4160 volta primary 120/240 volts second- 
$450.00 each. ectrically OR. F.O.B 


2 Gen. Blec. Transfor Type H For 
3 bearing K—1 Phase 60 Cycle 2300 Vous. Primary 115/230 
Serial No. 3154838, 
3-200 KVA Type SK— 
1 Phase 25 Cycle Vo Primary. Volt. 
Secondary. Serial No. 1214689-90-91 


900 
435 2200 volts 


| POWER PLANT 
| 
— 
| 
a; sat- 
al 
— 
MOTORS GENERATORS - TRANSFORMERS 
' i 
|! 
4 1 Phase, r 
1 Phase, 
HP. 
150 1 Phase, 
| 150 1 Phase, 1 
| ie 1 Phase, | 
1 Phase, ; 
1 Phase, 
| 1 Phase | 
1 Phase, 
| 
125 M 1 
R 
ul 
i) 251 | 
| 


TURBINE UNITS 
112500 KVA Al. Ch. Cond. 60 sy. 6900 V. 250- 
Surface Condenser. 
i—12500 KVA Al. Ch. Cond. 60 ey. 13800 V. 240-Ib. 
i— 9375 KVA Cond. 50 sy. 13800 600-Ib. 825 
— 5000 KVA G. E. Non-C. 60 ey. 13200 V. 600-Ib. 
i= 3133 KVA Worthington Non-C. 60 ey. 2300 V. 
2500 KVA G. "Extraction Cond. 60 ey. 480 V. 
e 
i— 1563 kVA G. E. Extraction Cond. 60 ey. 480 V. 
1250 Delaval Nen-C. 6 ey. 2300 V. 
i— 1250 KVA Allis Cond. 60 ey. 2300 V. 150-200 


i— 940 KVA Elliott Cond. 60 cy. 480 V. 400-ibs. 
i— 937 KVA Al. Ch. Extraction Cond. 60 cy. 480 


50-200 Ibs. 
125 Non-C. 60 cy. 240/480 V. 150- 


i— 25 KW Allis Non-c. 125 V. Exeiter Dual 
drive turbine & motor. 


rest 200-Ib. Retura tubular. 


DIESEL ENGINE UNITS 


Fair. Morse 60 Vv. NEW gen. 
M.A.N. 2300 v. 60 


Fair. De La Vergne 2400 60 ey. 
Fair. Morse 2400 V. 60 cy 


STEAM ENGINE UNITS 


KVA Nordberg Uniden, 480 V. 

i— 312 KVA Skinner Uni 

i— 250 KVA Ames Vertical Un ifiow, “430 v. 
2— 187 KVA Ames Vertical Unifiow, 240/480 V. 


150 Church Sheed) |) |New York City 7, | | 


MOTORS 


STOCK 
20-200 HP 


SYNCHRONOUS MOTORS—-60 cy. 


i— 880 HP G. E. 6600 V. 514 RPM 
i— 600 HP G. E. 440 V. 360 RP 
2— 500 HP E. M. 2200 V. 514 RPM 
i—- 350 HP G. E. 440 V. 900 RPM 
2— 350 HP G. E. 2300 V. 257 RPM 
i— 300 HP G. E. 2300 V. 600 RPM 
1— 300 HP West. 2300 V. 900 RPM 
i— 200 HP G. E. 220 V. 600 RPM 


INDUCTION MOTORS—-60 Cy. 
HP Gr. Wh. $/R 2200 V. 605 RPM 


Wh. A 
i— 75 HP Al. Ch. 8/C 440 V. 900 RPM. 
3—- 75 HP Cr. Wh. $/C 220/440 V. 1200 RPM 


MOTOR GENERATOR SETS 
21500 KW West. 250 V. DC 60 ev. 


2—1000 K E. 600 V. DC 60 ey. 
i— 750 kw G. E. 275 V. DC 60 

2— 300 K E. 250 V. DC 60 cy 
i— 75 240 V. 


KW Star 
i— 75 KW West. 125 V. DC 60 ¢ 
PARTIAL LIST—WE HAVE ALL cs OF POWER EQUIPMENT 


BREW. WOLTMAN & Co.. any 


ROTARIES—60 Cy. 


1—2929/3705 KW Gen. Elec. 225/285 V. 
i—2160/2700 KW Gen. Elec. 240/300 V. 
2—2000 KW Gen. 600 

1—1000 KW Westinghouse 600 V. 


MERCURY ARC RECTIFIERS 
2—4500 KW Multi Anode 600 V. DC 
2—3250 KW Ignitron 650 V. DC 
i—1850 KW tgnitron 275 V. DC 


FREQUENCY CHANGERS 
112500 KVA G. E. 25/60 cy. 300 RPM 


i— 2500 G. ey. 300 RPM 
i— 1250 ae West. 25/600 cy. 300 R 
2— 1000 AG. cy. 300 


/ 60 RP 
I— 500 KVA Al. Ch. 25/60 ey. 300 RPM 


TRANSFORMERS—60 Cy. 
+=, 333 KVA West. 132000-—7620/ 13200 
69000—13800/23900, 3 ph. 


75 K 
3-—-3750 KVA West. 


dar 
2—272 KVA G. E. 440—220/110 


OIL CIRCUIT BREAKERS 


i— 600 A. 73 KV G. E. FHKO-139 Outdoor 
i— 37 KV G. E. FHKO-136-CS Outdoor 
i— 400 A. 37 KV Condit FO-40- jutdoor 


+ 


POWER PLANT EQUIPMENT 


3—40,000 lbs. per hour B. & W. Type “E” 
Boilers, 450 psi; complete plant. 
QUICK DELIVERY 


For complete description and quotation 
WIRE——WRITE———-PHONE 
FLETCHER SALES COMPANY 


629 FINCASTLE BLDG. 


LOUISVILLE, KENTUCKY 


WABASH 6026 


STEEL STORAGE TANKS 


2—1000 & 2—10,000 Bbl. New Vertical 
8—25,000 Gal. 

50—10,000 & 
6—10,000 & 13.000 18.000 Gat. %" Shell 
20—10,000 Gal. Cap. 60 lbs. Press. Test 


L. M. STANHOPE, Rosemont, Peanc. 


FOR SALE 
Dean Hill 20° cast iron bronze o. eontrifugal 
pump direct connected to 200 H.P. estinghouse 


r.p.m. explosion proof an 2200 Vv. 
3 phase. 12,000 G.P.M. @ 54 — Sell together 
or poms @ $1,400, motor at $1,600. Dealer 
inquiries Invited 


A. c. GUSTAFSON 
2105 McKINNEY, HOUSTON 3, TEXAS 


DIESEL GENERATOR SET! 


225 HP Busch Sulzer Model DF, 3 cyl., 4 
cycle, solid injection, 360 RPM. Direct 
connected 150 KW 3/60/2300 volt gen- 
erator with direct connected exciter, air 
filter, muffler, etc. A modern unit in per- 
fect condition only $4000 f.0.b. St. Louis. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 


Vertical Hydro-electric Units 
2-400, KVA ph. 60 ey. 2500 v. 225 APM for 


3 ph. 60 sy. 2300 v. 225 RPM for 

a = KW 3 ph. 60 cy. 2300 v. 180 RPM for 

i—168 KW 3 ph. 60 ey. 2300 v. 150 RPM for 
10-15’ head 

1—144 KW 8 ph. GO ey. 550 v. 120 RPM for 
9-13’ head 

i— 80 KW 3 ph. 60 ey. 2300 v. 300 RPM for 
12-22° head. 

i—(500 KW Vert. unit complete for 50’ hd. 

2—600 KW units heriz. fer hd. 


Several horizontal units In good priced 
to All subject prior sale. ae 
uarters for hydroelectric ‘units. For full 
Sartloutare write 


WM. C. MOULTON ASSOCIATES 
MONSON, MASS. 
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| 
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T F F ; 
3-—1000 KVA West. 66000—7200 
i—5000 KVA West. 34500—13750, 3 ph. 
; BOILERS i—5000 KVA G. E. 33000—2300/4000, 3 ph. ' 
] i—3000 KVA West. 33000—2300/3990, 3 ph. 
6— 50 KVA G. E. 33000—2300 
. ey 33000—2300, 
25410/44000—13280/23000 
3—1000 KVA Pittsburgh 22000/11000—2200 
i— 750 KVA G. E. 13200—480, 3 ph. Unit. Sub. 
\— 300 HP West. S/R 2200 V. 1770 RPM 2— 200 KVA G. E. 11500—220/110 
j i— 250 HP G. E. 8/R 2200 V. 1800 RPM 3— 200 KVA Moteney 11000—2300 
3— 200 HP E. M. S/C 480 V. 1800 RPM 3— 167 KVA G. E. 7200/12400—240/480 
4 '— 200 HP Cr. Wh. $/C 2300 V. 720 RPM. NEW. 1—1500 KVA West. 4000-2300, 3 ph. Auto 
Po i— 200 HP G. E. 8/R 2200 V. 435 RPM 3—~ 250 KVA Al. Ch. 2300—460 
- i— 150 HP Cr. Wh. 8/C 440 V. 1800 RPM. NEW. 3— 500 KVA Pittsburgh 2300—230/460 
2—1600 HP w. 3— 20 KVA West. 2200—575/287'/2 
i= He 
720 HP 
600 HP 
2— 240 HP ee 
‘ i—1200 A. 34.5 KV G. E. FKO-339-1000 Outdoor 
i—1200 A. 25 KV G. E. FHKO-256 Outdoor 
é 
| 
| 
| 
Ht 
| 
i 
Bil 
ah 
| 
| 
i 
ii] 
| 
| 
(i 
Wy 
4 


SEARCHLIGHT SECTION 


DIESEL ENGINE 
250 A.C. GENERATOR SETS 


Send for Illustrated Free Bulletins 320,525 — today 
A FEW OTHER DIESEL POWER UNITS IN OUR STOCK: 
—Hamiltons, 1600-HP., 720-RPM., with West. Reversing Reduction Gears: SAME AS NEW: 15— 
Baldwin-Westinghouse 300-KW. DC.. 240-v.. 400 RPM.: 4—GM. Model 3-268-A, 100-KW. 4—FM. 
O.P. 1200-HP. 720-RPM., Engines, 8-cyl. Nearly New. AND MANY OTHERS. Write Us, Stating 
Your Requirements. 
Always get 
Our stock is large ; Charles Weaver's 
and includes fh prices before 
almost anything buying 
wanted in Diesel 
Power 


They will save you 
THOUSANDS OF 

DOLLARS 
Send for 


320, 525 @ 


Boilers 
Cut shows Fairbanks-Morse 1600-MP.. Opposed Piston Engine. direct connected to a NEW 


1250-KVA., 3/60/2300/4160-v. AC. Generator. 
These machines are specially adapted for ALL Stationary and Marine Installations. Many Munici- 


pals are now operating them. 
TURBO-GENERATORS: We Carry one of the largest stocks in the USA. New and Used. 


Telephone CHARLES WEAVER 


Woodward 1-1340 
Woodward 1-1341 4145 PENOBSCOT BLDG. Immediate Deliveries 


Woodward 1-6038 DETROIT 26, MICH. Right Prices 


EMPIRE 


FOR THE BEST 


NEW AND REBUILT ELECTRIC POWER EQUIPMEN 


Type Speed HP. Make Type Speed 
59(2) CO-2007 470 
50 ‘K 600 


5 
0 SkK220 94/170 
A204 


0 a. RL 500/1500 
0(12) Wats 4 
Cr. 1750/1000 
014) x. EH-M 1800 
DN454 1800 
35 Le 4650/1300 
0 400/1600 
0 Al. Ch E#-1278 600/2400 
PARTIAL ONLY 
115 Volt—DC—-Motors 


CDM1242Y 
CMC 


G. M 
PARTIAL LIST ONLY 
230 Volt—DC—Motors 


West. SK70L 
PARTIAL LIST ONLY 
SPECIAL 
A.C. and 0.C. NEW MOTORS avail- 
SK-1-83-H able at tremendous savings. Large = 


SK 1231 5 ventory. immediate Delivery. Ask 
60) CDM-95 our list. 


EMPIRE ELECTRIC COMPANY, INC. 


87-93 JAY STREET PHONE MAIN 4-5900 BROOKLYN 1, NEW YORK 


~ 


MTC-5333 35 B 
tr. Wh HAL 

Slip Ring Motors—3 Phase GE. CDM1239T 
100 ec. 108M 


$3 
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| 
| | 
ia 
i 
} 
di 
5 
| 
i 
| 
ia}. 
le 
i} 
| 
| | 
| Hy 
| 
| 
| 
Squirrel Cage Motors—3 Phase H.P. Make Type Speed H.P. i 
HP. Make Type Speed 220 = ATI-PM 600 100 | 
| 145(3) West.  6C1238 1200 60 GE MT-546 900 
j 150 CS-856C 108(3) GB TSOs4Y 1200 52 Otis 720/240 
Squirrel Cage Motors—2 Phase 50 GE. MT-552 720 
125 K5422 1 50(4) West. CS 1200 GB =MT-542 900 
1 at. Phase 
| 125 IK 25 Fair, M. 900 Bing { 
3 100 25 West. cs 1750 150 G.E. MQP549 1800 de. 
100 cs762c 52 GE. 19C5012 900 
100 KTP543 1 3 Phase—25 Cycle—Motors 50(6) AL Ch ANY 26C 900 100 1200 7 
: 50 GE. MQs36 1200 80 Cr, Wh. 1200 i: 
100(2) 150 West. HF 360 (Vertical) 65 CDM-1135Z =1200 
15 IK 6 40 ALCh ARY 720 60 Cr. Wh. CMC125H 240/300 
15 IK 30 AL Ch ARY-220C 900 25 6.8 RCS1B 1200 
75(5) IK erosess 25 AL Ch ARY 600 15 CK? 850 
15 BH24A 100 Lincoln 1Q 750 25 900 15 West. 1200 
75(3) IK 15 ak IK 500 15 Elec. 1750 
75 cs 15 GER IK 750 Specialty 
75(6) 75 West. CW-773C 750 | 
5 4/1? G 50/211 
F 75(2) KT347 40( 
15 18178 1 
15(3) ANN AR 1 450 
350 GB ATI 600 150 Ai Ch ANY 600 
300 Ts-974T 120 150 Fair M. HV-Z20C 1800 
: 253 
4 
‘ itt 
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SEARCHLIGHT SECTION 


_ POWER EQUIPMENT—READY 10 SHIP 


Ac. — PH. 60 CY. 
Speed 


75 West. cs 

(TEFC) 

1 60 Al. Chal 

1 60 GE. K 

1 60 

5 NEW 60 

PROOF — 

1 $0 

1 60 GCE 

1 60 Elee. Dyn. drip pr 

2 50 GE. KT-54 

1 50 Cr. W 

1 50 Wagner Fynn 
Weichel 

1 50 Triumph RB 

2 50 Vest. 

2 GE. 


50 KT 
2 NEW 50 Reliance 8-504-S 
(TEFC) 
3 NEW 50 GE. K-504 


( 
1 NEW 30 West. >. 


900 
1200 
3600 


1200 
1750 


1750 
900 


BARGAINS 
e Genera 


sec for spares 
+108 KW., 220/ Vv. A.C. 


beve 
General 


dir. 150 . General 
Dieser Model 3- 3 ey’ 
2—75 ki 60 ey. 


2 v single or 3 


440 
jon. dir. con. te 150 HP. Superior 
a 
60 ey. 


Cum engines 
237% 220/440 he A.C. 3 ph. 60 ey. dir. 
Buda Diese! 
3 ph. 60 cy. Wiseon- 


cules GASOLINE ENGINES with panels 


Motors 
Deleo 


SLIP RING MOTORS—3 ph. 60 ‘y. 
0. P. Make RPM olts 


N Pp 
800 505 6600 
1 400 450 2200 
1 250 600 2 
1 100 580 550/440/220 
1 75 1200 
1 60 570 
1 60 900 
1 60 1200 
1 50 570 
1 690 
3 30 870 
1 50 900 
4 1 50/32 800/610 
220/440} 30 Elec. Dy 1165 2 
220/440 VARIABLE SPEED MOTORS— 
220/440 23 D 
220/440 No. HP. RPM 
220/440 200 Westg. SK-210 500/750 
1 125 cD 400/1200 
1 100 Westg. SK-190 500/1000 
1 100 G.E. cD-165 400/1200 
1 NEW 60 Weste dD 850/17 
1 50 Wests. SK-170 350/1050 


3 105 hp. Waukesha Oil Engine. 


asoline Engine rubber pneumatic tire 


DIESEL & GASOLINE COMPRESSORS 


efm Ing. Rand portable 100% pres. 


driven 


efm Schramm 100% pres. dir con. Buda 
efm Penna. 100% pres. driven by Buda Gas 


ngines 
1-195 cfm Ing. Rand portable with Waukesha Engine 


AXIAL FLOW VENTILATING PANS 


25—6000 cfm Sturtevant Bulletin 512389, stat. 
pres. 7 blade, dir. con. 5/1.5 HP., 
oa v. 3 ph. 60 cy. West TEFC 


220/440 rpm.. 
Motor: 


A. C. GENERATORS—3 ph. 60 a 
Ne. KVA. Make RPM 


10 
ll New at. 
(single Phase) 
MOTOR GENERATOR SETS-—— 
250 V.D.C. 
Motors — volt or 2200 volt 
3 phase, 60 cycle 
Ne. Kw Make RPM 
250 Westinghouse 1200 
200 Westinghouse 720 
200 Westinghouse 1200 
100 Westinghouse 7 
100 General Electri 
100 Westinghouse 600 
100 General Electric 1800 
100 Reliance 
100 De! 1200 
Westinghouse 
15 Westinghouse 720 
™ Westinghouse 1200 
60 Westinghouse 1200 
NEW 50 General Electric 1860 
40 Westinghouse 
Westinghouse 720 


125 V. DC M.G. Sets 
—— kw. G.E. 125 v. 900 rpm, 220/440 v. 3 ph 


@. AC Syn. 
1—75 kw. West. 125 v. 1200 rpm. 220/440 ¥. 3 ph. 
60 ey. Syn. 


ENGINE GENERATOR SETS 
1—125 kya. 220/440 ¥. 3 ph, 60 cy. 257 rpm. Erle 
Bell STEAM. 


BRAND NEW TURBO SET 


Westinghouse Steam Turbine consisting of 200 kw., 
40 ph. 60 ey. tpm., 80% P.F. 
Generator—40 120 1200 rpm., D.C. 

Biciter Wests. Reduction “Gear. —Non-cond. 


SPECIAL BARGAIN 
AIR COMPRESSOR 


6—240 on ty; ve; 23 3 
150 pres. eon 50 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


ORTHERN 


Max. Steam per hr. 
65,000 Ib. 


Normal 55,000 lb. 


Working Pressure 225 
P.S.1. 


Test Pressure 387 
P.S.L 


Heating Surface 6256 
t. 


INDUSTRIAL USE 


NUMEROUS OTHER ITEMS 
ARE AVAILABLE FOR 


MILNOR & BLEIGH STS. 


N BOILERS 


at 


REDUCED PRICES 
IMMEDIATE DELIVERY 


Cleaver Brooks 

Fire Tube Marine Package Type 60 ELP. 
100 lb. Max. Working Pressure 

2.000 lb. Steam per hr. at 35 lb. pressure 


Wickes Water Tube, 3 Drum 
55,000 Ib. Steam per hr. normal 
65,000 lb. Steam per hr. max. 
628 H.P. 

Working Pressure, 250 lb. 


Babcock & Wilcox Water Tube Boilers 
22.500 lb. Steam per hr. 

Working Pressure 250 P.S.I. 

Heating Surface 4874 Sq. Ft 


PHILA. 35, PA. 


Phone MAyfair 4-1400 


BOILERS 


1000 H. P. 
NEW-USED | 


MURRAY HILL 7-6547-8-9 


asme — BOILERS — nat'l. b'd. 
2-404 Springfield sectional, oi] 
1—250 H.P. Stirling, Coxe stoker 
2—500 H.P. Erie City, oil 
2-600 H.P. Stirling type, Spreader stoker 
| suspended HRT, hand fired 
3-72” 

H. P. BREARLEY 
34-23—Oist Street, Jackson Heights, N. Y. 


FOR SALE 
Used Overhead Cranes 
Structural Steel Buildings 
Inquiries Invited 
BENKART STEEL & SUPPLY COMPANY 
2017 Preble Avenue, Pittsburgh 12, Pa. 


POWER > 


January 1950 


4 
1 250 Burke SYN 720 2200 11—108 KW., 120/248 V.D.C. Delee Generators 4 New 100 West. 1200 220/440 
vert 250 G.E. 1175 2200 dir, con. te 150 HP., Model GBD-8, 5/2x7, 1 100 Elec. Mach, 164 220/440 
; on cyl, Superior Diesel Engines, elec. start. 1 100 Weste 600 230/440 
.E. 200/55 1 i of 200/ 
: i 175 West. MS 1200 220/440 power panel, accessories. Practically sew— 1 75 Elec. Mach. 900 
I 1 150 West. SYN 257 220/440 
1 150 West. SYN 600 220/440 
1 NEW 150 El Machy. 720 4160/2300 Die 
1 150 West. SYN 900 2300 = 
1 150 GE. 1-K 1200 2200/220/440 
1 150 West. MS 1200 220/440 c 
H 150 Louis Allis FX 1750 220/440 
125 West, hi,torg 1115 220/440 
NEW 125 West. SYN 1200 220/440 
125 GE. I-K 900 220/440 
4 NEW 125 GE. TEFC 890 2200/440/220 
NEW 125 Elec. Mach 580 2300/440 
125 Elec. Mach. SYN 164 220/440 1o— 
125 West. TEFC 3600 220/440 a 
112 West. SYN 1200 220/140 
100 Reliance IT 495 220/440 
100 G.E. 1 720 220/440 
100 Al. Chal. 720 220/440 
100 GLE. I-K 900 
100 G.E. 1-K 900 
100 West. hi-torq 830 
100 West. SYN 900 
100 Cr. Wh 1100 2200 
100 Louls Allis OGS 1750 
13 NEW 75 Al Chal. AR 865 
1 75 Stanley 600 
7 Al Chal 580 
75 West. CS-877C 660 
GE 1-K 600 
| G.E. I1-K 720 
GE I 720 
Louts Allis OGS 1200 
75 Burke 1200 
75 Louis Allis FAA- 
O5Y 150 
750 
515 
600 
720 
TEFC) 
220/440 
220/440 t 
1 
220/440 G 
850 220/440 2--1 
220/440 
2200 
2200 est Slip Ring otors, aute. sentrol. 
Can furnish D.C. Motors or Oi! or Gaso- 
4 : line Engines if desired 
i i i 4 
Eq 
4 
Yarrow 3 Drum Bent if lie 
Tube cO., INC. 
| 
254 | 


SEARCHLIGHT SECTION 


For Sale - SPECIAL BARGAIN OFFERING - Immediate Delivery 


SYNCHRONOUS CONDENSER 
OR MOTOR 


5000 KVA Westinghouse Electric Corpora- 
tion 3 phase 60 cycle 4000 volt, 725 am- 
peres, 720 RPM synchronous condenser Se- 
rial {4240814 equipped with a 125 volt, 280 
amperes, Type SK, 720 RPM direct connected 
exciter, switchboard and instruments, Can 
be converted as a synchronous motor devel- 
oping 4000 HP, ot either 80 or 100% P.F. 


In addition to this offering we have avail- 
able a large number of steam turbine gen- 
erator units, motor generator sets, rotary 
converters, large alternating and direct cur- 
rent motors. 


VACUUM PUMP 


For Sale—Kinney High Vacuum Pump, Model 
DVD 18-1420. Capacity 702 cubic feet per 
minute. Also motor controls and 40 HP, 2 
phase—60 cycle, 220-440 volt motor. 


PRICED RIGHT 


In use only 18 months—priced to sell fast. 
Inquiries Invited 
HASTINGS & CO., INC. 


2314 Market St., Philadelphia 3, Pa. 
Telephone LOcust 7-6104 


600 KW DIRECT CURRENT GEN- 
ERAL MOTORS DIESEL SET, West- 
inghouse Generator 500 Volt. 720 RPM. 
Electric Start. Unused. 

450 HP ENTERPRISE DIESEL EN- 
GINE, Model DSG-6, & cyl., 4 cycle, 
450 RPM, air start. solid injection. 
Unused. 


Other sizes in stock 
from 10 to 1000 KW. 


ALJOHN DIESEL CO., INC. 
904-10 Pacific St., Brooklyn 16, N. Y. 
STerling 3-6515 


CAGE 


KT 
KT (2200 V.) 
AA 


3 


KT 
KT (2200 V 


>>9 


SLIP RING—SYNCHRONOUS 
3 cy.—220 or 440 V. 
Other v as noted) 


Ww 
(8 PF) 


CONSULT US FOR 


Diesel Gasoline and Steam Generctors, 
Electrical and Industrial Equi - 


POWERITE CORPORATION 
140 Cedar St. New York 6, N. Y. 
Dept. 105 BA 7-8199 


7THEIR ELECTRICAL CONSTRUCTION. 
HAS BEEN REBUILT ...BY EXPERTS 


Make Type 
Fair. Morse T (2400V)(PF1.0) 
TS (8 PF) 


cw 
THC PF) 


cM 600 
CMC (550 V.) 1200 
8K 850 
cmc 
TLC-74 
SETS 


450 
1350/4000 


1— 45 ew West 0 V DC—440 V AC 1200 a} 


20 V DC—220 V AC 
250/275 V DC-—440 V AC 

10! 05 Century 70 DC—440 V AC 
150 GE 250/275 V DC—440 V AC 


Pv 
ALSO. 4000 motors other than listed from | HP 
te 200 HP 


™ 
200 RP 
100 
12 
100, Kw 


1 
1 
1 
1 


The Electric. Co. 


Hamilto 


203 NO. FOURTH ST. 


POWER ° January 1950 


| 
=) 
ait 
| UTILITIES MACHINERY CORP ; 
+4 
1965 EAST Sth STREET + CLEVELAND. 14, OHIO » Long Distance 422 . 
} If E i j 
| SINCE 1906 ont TONGS 
(Other voltage as noted) 1. 1800 
ine K (TEFCBB) 1200 60 SK (113 V.) 00/1800 
1 ne KTP 1800 7 Diehl Kil 700 
1 120 rT 3600 100 West. 8K 850 q 
‘| 2 (125 126Q 450 100 Cr. Wh 
8 125 AR 450 1300 Gr. Wh. 
| 2 150 1750 150 Wert. 
1 250 1-17 900 180 Cr wh. 
i 5 120 
is 
4 75 ‘Fair. Morse BV (2200 V ) 1800 
100 GF. TRB (1.0 PF) 600 7 
10006 G 1-16 (2200 450 
100 1800 
SINCE | 
255 if 
The 


SEARCHLIGHT SECTION 


M-G surs SLIP RING 


G.E. 600 KW M-G SET 
250 volts D.C., 900 RPM, 875 HP, TS, 80% 
P.F. Syn. Motor. Complete with control. 
Can furnish for any A.C. voltage. 


D.C. AC. 
Kw Volts Volts Mtg 
500 250 2200 c-w 
400 125/250 2300 Ideal 
300 2200 GE 
300 125/250 2300 Allis 
200 2 2200 
200 125/250 2200 GE. 
150 250 440 GE 
5 250 440 Whse et 
5 . 
440 100 720 ~—sElliott 4 x12" 
SYNCHRONOUS Reconditioned and guaranteed 
700 Alle 
is 
800 440 GE. 80% 450 514 440 Whse 
650 138 2200 Whse. Engine 350 900 2300 Whse 
600 450 GE. 80% 
500 514 440 100% = 
500 600 2200 100% 2300 cw 
400 900 2300 Whse. 80% 125 900 440 
400 720 440 G.E. 80% 125 728 a E-M 
400 600 100% 100 AC 


OSWICK 


P.O. BOX 55 


MOTORS - M.6. sETs - CONTROLS 


AT REDUCED PRICES! 


Buy from BOSWICK owithe confidence 


NEW DIRECT CURRENT 


230 VOLTS 
Drip proof — ball beering 

Qu. HP RPM Mig Frame 

2 1750 A-c 149 

2 75 1750 F-M 

1 75 400/1200 Rel. 651-T 

5 850/1700 Rel. 230-T 

1 10 575/2300 4051 

3 10 1750 Rel. 34-T 

5 7 575/2300 GE. 77-CD 
15 5 850/1700 G.E. 66-CD 

3 3 /2 G.E 284 

Reconditioned and guaranteed 
230 VOLTS D.C. 

HP RPM Mfg Brg. 
250 400/1200 E-D Ball 
200 300/900 Ped. 
200 400/1 Rel. Bell 
150 350/1200 Ped. 
150 300/1050 c-w Ball 
125 400/1200 G.E Stv. 
125 300/900 Rel Siv. 
100 600/1500 Rel Ball 
100 500/1500 c-w Ball 
100 475/1350 E-D 

75 /1 c-w Ball 

60 400/1200 Slv. 

50 350/1050 Whse. Ball 


NEW SLIP RING CONTROLS 
15—250 HP 440/3/60 Fully Magnetic, Re- 
versing, 7 steps acceleration, Allis-Chal- 
mers, with air ckt. brkr. Open or enclosed. 


Albridge 1195 


LECTRIC CO. 


AKRON 9, OHIO 


DIESEL GENERATOR PLANTS 
COMPLETE WITH SWITCHBOARDS 


1000 KW to 100 KW 
STATIONARY and PORTABLE 
AT GREATLY REDUCED PRICES 

NEW UNIT GUARANTEE 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Tel. NE veda 6-2808 
Cable Address HEMCOY 


1412 Se. Alamede Street 
Compton, Calif. 


Used MACHINERY 
FOR SALE 


2 Hagen automatic draft controls, control 
board and indicators. 


1 Republic flow CO. recorder, never used. 
In original crate. 


2 Combustion | T 
rated for better than 375 H.P. 


RPM., Vi 3 Phase 
flywheel ‘Ideal Electric 


Generator. 


125 Volt, 40°, 2-bearing, 1750 R.P.M. 
exciter for above generator including 
belt drive. 


Generator control panel for above. May 
be purchased separately or in lot. 


PH. DIETZ COAL CO., Inc. 
61-20 71st Ave., Ridgewood (27), N. Y. 
Tel. HEgeman 3-3400 


SPECIAL TRANSFORMERS — YOUR SPECIFICATIONS 


NEW USED 
TRANSFORMERS RANSFO 
| ARROW TRANSFORMER CO., INC, | 
AIR COOLED 1932 E. Westmoreland St., Philadelphia 34, Pa. REBUILT 
PHASE CHANGERS GArfield 5-0488 RECONDITIONED 


WATER SOFTENER 


Cochrane Hot Lime-soda process unit com- 
plete. Design 1S. Capacity, 6000 G.P.H. 
Used only one yeor. Priced for quick sale. 


The STANDARD LIME and STONE CO. 


Baltimore 3, Maryland 


POWER © January 1950 
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SEARCHLIGHT SECTION 


IMMEDIATE SHIPMENT 


BLOWERS 
10000 CFM 1.9” SP, Everdur Blades, 


Type R, Buffalo. 
SP, Type SE, #12. 


13000 ‘CEM. 4" SP, N. Y. Blower, Type ME, 
Size 27. UNU: 
114" SP, N. Y. Blower, Type M, 
Size 49. UNUSED. 
CFM 10” SP, Sturtevant Turbo #2. 
(Other Blowers from 1000-50000 CFM) 
BOILERS 
Dowtherm, 500,000 
Natl. Board, gas 


COAL 


BTU, 125# pressure. 
fired. 


UNUSED Babcock Model £35, 
90007/hr., 57 Grindability, NEW 1947. 
COMPRESSORS 


LR. Centrifugal, 4 stage, sin 
6500 CFM, 10+, M.D. 

Frick, Ammonia, 4x4 Type G. 

DIESEL GENERATORS 

60 KW G.M. 6-71RC 3/60/127-220, complete. 
Used only 100 hrs. 

100 KW Hercules DNX-6, 3/60/127-220. Unit 
completely enclosed. 

100 Superior GDB-8 120/240 DC, comp. 

GAS PURIFICATION SYSTEM 

Complete with tanks, valves, piping. Cap. 
2000 to 16000 cu. ft. per hr. 

MOTORS 

Large quantity NEW T.E. and X.P. from 
¥2 to 150 HP. 

STACKS 

5'3x110’, welded, 44" & %". 

42x37’ high, & %". 

TRANSFORMERS 

1 to 1500 KVA, All Voltages. 

WELDERS 

300 & 400 amps. G. E. & Hobart. 


HEAT & POWER CO., INC. 
70 Pine St. New York 5, N. Y. 
Digby 8-0373 


le flow, 
ED 


AXIAL FLOW FANS 


Buffalo NEW Sturtevant 


for Ventilating, oe Heating, Drying, Blow- 
ing, Exhausting etc. Ideal for static resistoace 


to 4° W.G. 9 sizes in stock 
capacity 2000-3 cfm. 


VERY ATTRACTIVE PRICES 


direct connected waterproof motors, 3 phase 
50/60 cycle 220, 380, 440 5 volt 
some DC also available in 115 and 230 volt. 


COMPACT, Quier, ECONOMICAL, 
VERY EFFICIENT 
PRICES, CURVES, DIMENSIONS ETC. 
ON REQUEST 
KODY ENGINEERING CO. 
Box 765 Trenton 5, N. J. 


50,000 Ib. Furnace 400 Ib. W boiler 


comp with iverized coal bur 
1500 KW 2400 velt GE Cond. turbine 150 
tbs. capable changing pressure up to Ibs. 
285 KVA 240 velt Chuse Unifiow engine set. 


100 Kw 254 250 volt GE Rotary Converter with 2300 
vo! ‘ansf 
208.180. 100 KW Syn. M. G. Sets 2200 AC 


H. BLANE JOHNSON & ASSOCIATES 
53 W. JACKSON BLVD., CHICAGO 4, ILL. 


FOR SALE— BRAND NEW 
GE & WEST. CAPACITORS 


Ne. Name Syyte Volt KVA Cy PH 
i9 @€ | 
GE 18F 130 515 6 
7 GE 18F 484 15 6 
2 GE 18F 258 460 6 
GE 18F 127 400 15 60 
2 GE s000V Max. DC 
2 GE 9CH5B77 575 6 
48 (West. 1176505 460 eo | 
s w 4000V 


Alse Square 0, GE, CH Selensids, 
Alien Gradiey Drum & 
Switeses, Micarta Sheets. 


CIMCO 


Sel- 


2432 WEST THIRD STREET 
CLEVELAND 13, OHIO 


FROM AVAILABLE STOCK 
Rebuilt to N.I.S.A. Standards 


MOTOR GENERATOR SETS D. C. MOTORS 
3 ph. 60 cycle HP Make Type Speed 
Ac 1—-1750 Whse. 524/720 
Qu. KW Make Voits $33 
1 1300 GE 125/250 40007} 290/1000 Whse 600/720 
1 1500 G.E. 360 7 2200/4400 i MILL 400/00 
Hse 33 i—300/400 DYNA 1825/2500 
1 1000 G.E. 720 2300/13200 hee. 1Q 300/900 
1 1000 Whse 900 2500/4150] 00 GE MP 920 
41507 Whse QM 600-8 25/850 
800 G_E.(3U) 23007 | GE. MPC 400,500 
1 750 Whse 00 23007 AL Ch. 
500 720 2300/4150] Ge mpc 20/450 
720 125 2300/4000] GE 600 200/750 
2 00 7200-250 440/2300 2 
1200 120/240 440 10—150 cr. Wh 230 
35 3.E. 900 125 2300/4150 
1 30 GE ate FREQUENCY CHANGERS 
1 150 Cr, Wh. 1200 250 440] 1—2000 GE. 25/60 Cycle 2300/2900V 
1 140(3U) Cr. Wh. 690 125/250 2300 1—S00 AL, 25/60 eycle 11000 /2500N 
1 G 170 125 
Cr. Wh. 1170 250 220/ 
1 75 Cr. Wh. 1200 250 550 a c. MOTORS 
60 Cycle SYNCHRONOUS 
Dc. ac, | HP Make Type Volts Speed 
Make Speed Volts Volts} 23500 100 257 
2000 GE 600 13800 12100 G.EB. ATI 
2000 Ge 2300 | 2-—2000 Whee. 400 120 
1—1000 100 11000 | 11000 Whae. 2400 189% 
7 Whee 100 600 13200 | 2— 900 Al. Ch (New) 2200 150 
500 Whse 1200 200 11000 650 Whee. NG 2200 13s 
RECTIFIERS i— 500 
I— 5 GLE. A’ 80 
1 300 TS 4150 
1— 750 GE BHW 575 2300 1 ise Whse 2200 128." 
1—1000 AC 625 13500} 2— 350 GE TS 2200 150 
1—1000° A.B.B.- GRZ 62 6600/13200 1 20 GE. AT! 2400 600 
*This unit with full automatic contro! good for both | ATI 
or, 2 72 
“TURBO GENERATORS |” 
SLIP RING 
Qu. KW Make Dese. 1—1000 Whee. cw 2500 TH 
1 4000 GE Auto Extraction 2502 ISP 15% ] 700 Whse. cw 2100 900 
Ext. 2400V. 3 ph. 60 ey 500 Gr IP 0 505 
1 200 «GE Condensing | 1— 500 Gk IM-Mill 200 450 
ph. 60 ~ 450 Gk M 606 
1 1000 GE Condensing 1355/1502 ISP 2300/7) 600 Ger MT 412 765 
4150 3 ph. 60 cy 350 Whse cw 00 
2 Condensing 250/2752 440¥ 1 350 GE MT-442Y 200/4000 253 
60 ¢ 19 300 Al. ct Bre 505 
2 4100 Condensing 18 Geared IM 720 
1200 RP 120/240V. D.C. 19 oo Al. Ch ANY 708 
Generates GE MT-424Y 257 
1 300 GE Non - condensing ar MT-5598 750 
BP MT 2200 425 
i 300 AL Ch Condensing ISP Gk IM-16 435 
1200 RP “120/24 iE IM 600 
200 Cr. Wh. Condensing 2502 i AL Ch AK 1200 4 
to 1200 RP 25V. > 
1 200 Whee. Nor condensing SQUIRREL CAGE 
B.P. 240V. 3 ph. 60 cy KT-559 440 800 
TRANSFORMERS teases 
KT-557 440 1800 
KF-5 440 1170/885 
60 Cycles 4a 
Type Ph. Voltages KF “TEFC 440 1190 
AT 3 13800 x 2300 KF-TEF« 440 3585 
1 13200 x 2300 er 23 45 
H 6600 x 55 KT-543 220/440 1750 | 
WCcTH 11000 x 445 
OSC 13200 x 480 SYNCHRONOUS CONDENSERS j 
Ose 0900/2300 x 216 i 
00 2600 Qu. Kva Make Type Volts Speed 
OI8C 1 5140 Whae. 4150 600 
Ose 1 72 “4 : 340/480 1 4000 GE TSC 2400/4800 900 
o1sc 1 2400 x 240/480 1 4000 Whee. 4800 720 


MOTORS 


BELYEA 


COMPANY, INC. 
43 Howell St., Jersey City 6, N. J. 
Phone: Journal Square 2-3334 


N.Y. Line: REctor 2-7150 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC —- HYDRO — DIESEL 


“Export Orders Carefully Executed” 


BOILER UNITS 


TURBO UNITS 


1—140,0002 New Steam Generator also Super 1—20,000 KW Turbe-Generator—Cond. 

200,005 825° F.tt., Economizer {—10,000 KW Turbo-Generator—Cond. 
7,500 KW Turbe-Generator. ad. 

2—60,000% MODERN Bollers 4507 —Co 

2—30,000 MODERN Steam Generators 450% !— 5,000 KW Turbe-Generater—Cond. 

$—1000 HP Vest 3008 with Super 2— 2,500 KW same as above 

2—1040 HP Heine Boilers—Super 2007 3— 2,000 KW same as above 

3— 750 HP a Type Beilers 2002 2— 1,500 Kw as 

i 400 HP B&W Oo, Sectional—Super 200 to 3502 2— 1,250 KW 

4— 509 HP baw Sectional Header 200% Boilers. 2— 1,000 KW same as abo 

2— 350 HP Straight Tube ea KW same—Alse 750 KW & 300 KW Units 


on-Cond. - 500 - 750 - 1000 - 1500 - 2000 
MPLETE STEAM PLANTS: One with 2-1500 KvA's, One of 2500 KVA & One of 7500 KVA. 


ve) 0008 Turbos ( 


Frequency Send us your requirements—We may hove it. 
s your INQUIRIES for ALL POWER MACHINERY 


CHARLES 8B. REARICK 


30 CHURCH ST. 


NEW YORK 7, WN. Y. 


POWER ° 1950 


January 
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ELECTRICAL POWER EQUIPMENT 


SAVE 40 TO 60% IN PRICE 
AND GET 


NEW EQUIPMENT PERFORMANCE 
WITH 


CHICAGO Electric GUARANTEED “REBUILTS” 


HERE'S A PARTIAL LISTING OF OUR TREMENDOUS STOCK 


CAGE MOTORS 
3P 60 Cyele—220 or 


440 Voit 


(*2200 Volt Higher) 


NEW 
*Westg. Vert. 


we. A.C. morons 
hase, 60 


& 


2 


| 


&. 


Type 

CR-1034 
CR-1034 
CR-1084 
CR-1034 


55-3 
CR-1034 
55-3 


A-5 
RD-31 
CR-1034 


1320 W. CERMAK ROAD 
PHONE: CAnal 6-2900 


| 
| 
| 


| 


CHICAGO 
ELECTRIC 


Has a modern 

up - to - date 

plant that 

houses a tre- 

mendous stock 

of: 

e AC Motors 

e DC Motors 

e Generators 

e MG. Sets 

e Trans- 
formers 

e Compressors 

e Switch- 


e Controls 
Hoists 
e Pumps 


PHONE 


CANAL 
6-2900 
TODAY 


CHICAGO 8, ILL. 


1—Fairbanks-Morse and Co., 6 cyl- 


inder, Model 32-E-14, 45 HP, 
300 RPM, Diesel engine, S/N 
876106. Equipment direct con- 
nected to 300 KW, Type TGZP, 
Frame VI, 375 KVA, 80% P.F., 
240 volt, 3 phase, 60 cycle, 300 
RPM, 903 Amps, Fairbanks- 
Morse alternator. Fairbanks- 
Morse V belt driven exciter, 
Type DG, Frame LA-326, S/N 
X70134, 10 KW, 125 volts. With 
panel board on which are 
mounted: 


1 G.E. air circuit breaker. Type 
AL2-50, 600 volt, 60 cycle, 1000 
Amp, 3 poles, 1 Burlington regu- 
lator, size GB4B, G.E. 0-300 
scale volt meter, G.E. 0-1500 
scale ammeter. 


PORTER 
ELECTRIC COMPANY, Inc. 
116 THIRD AVENUE, NORTH 
MINNEAPOLIS 1, MINNESOTA 
LINCOLN 7531 
Electrical Equipment Coast to Coast 


MODERN DIESEL 
GENERATING PLANT 


300 HP used Fairbanks-Morse Diesel en- 
gine, model 32-E-14, serial #795310, = 
connected to 200 KW Fairbanks-Morse 

erator, .8 PF, 3 phase, 60 cycle, 240 Volt 
(can be reconnected to 440 volt). a 
with switch gear, starting equipment! 
pumps, enclosed cooling system, circuit 
breaker, silencer and stack. 


30 KW new C 
ator set. 


Ndaoted etal, 


P gener- 


PRICED TO SELL 


DENNY & CLARK 
1923 W. North Ave., Chicago 22, Ill. 


FOR SALE 


Power plant equipment. Steam, Diesel, 
i boilers, gi turbines, gen- 
erators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


FOR SALE 


TRANSFORMERS 180 HP WEICHSEL SYNCHRONOUS 


FOR SALE 900 RPM, 3 phase, 440 Volts 60 cycles. Complete 


with contro! equipment. 
2— 150 EVA. 60 CY. 1 PH. 2400-240/480 SCOTT TAPS. ELECTRIC APPARATUS REPAIR COMPANY 
6— 100 KVA. 60 CY. 1 PH. 2400-240/120. 1400 No. 6th Street, Phila. 22, Pa 
6— 75 KVA. 60 CY. 1 PH. 2400-240/120. 
9— 50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37 2 KVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 


ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 
ATLANTIC TRANSFORMER CO. 
Phi 


ELECTRICAL CABLE 


@ for every industrial and power application 

@ Special constructions. Odd lengths. 

@ Large stocks on hand of high voltage, lead cov- 
ered cables not ordinarily stocked by your regu- 
lar suppliers. 

@ Cut to length. Reasenably priced. 


UNIVERSAL WIRE AND CABLE CO. 


5143 N. 2nd St. 2668 N. Clybourn Ave., Chicago 14, Ill. 


ladelphia 20, Pa. 
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> 
MONEY SAVING VALUES IN... 
one 
wwe 
bea 
te fms N 
é 
| 
| 0 or 480 volts 
HP M Speed | Bm. Type Pp ed 
i 750 *G.F. 720 | ATI 514 
700 *G.E. KF-56947_ 1800 ATI 800 
i 600 *Westg. CS-6-34-15 1200 900 
500 °G.E. K-559DZ 3600 | ATI 720 
500 *G.E. IK 1800 138 | 
500 «GE. KTP-567 1200 TS-9828 600 
500) GE. IK 900 1200 | 
400 *G.E. IK 1800 TS-7558 900 | 
400 *Weste. CS-936 1800 Dr. Prt. 720 | 
400 Ch. ANW 900 TS-9653 | 
400 *Westg. Vert. CS 720 ATI 600 | 
400 GE 1K 800 AL Ch 720 | 
350 *Westg. cs 900 Al. Ch 360 | 
350 G.E. 1K 600 GE. ATI 600 | 
350 «GE. IK-14 514 GE. ‘TS-9548 1200 | 
300 GE. FT-5594 1800 Cr. Wh. 103-8 900 
300 K-559BZ 1200 GE.  TS-9548 1200 
0 
250 *Westg. CS-8758 1200 A.C. GENERATORS | 
250 °G.E. IK 900 3 Phase, 60 Cycle | 
KT-s64 900 240 or 480 Volts 
0 Vestg. $ | 
250 1K 600 | 
200 *ALCh BB AR 1800 | Wests 
200 Wagner 26V 1800 | 1500 Westg. 900 
200 BB cs 1800 | 1900 Westg. 900 
200 _ Reliance AA-C60855 1200] Wests. 
200 *Westz. cs 1200| Bl Mech 
4 | 200 *Weste. CS-96A 900! 700 «6G. E 1 720 
200 °G.E K 720) 360 Ai Ch 1m 900 
200 Wests. 720) 375 Wests. 1200 
200 Westg. CS8-950A 600! 312 Westg. bre | 
200 «GE TK-154 450) 300 Westg 200 | 
150 _Weste. CS-771-1C 1750] 359 aloe | 
150 *Westg cs 1200] 150 GE. ATI 
150 Cont.TEFC NP-743K 990 119 Cr. Wh. 103-8 900 boards 
150 Weatg CS-950A 600/ 1125 GE.  TS-9548 1200 
150 °C. 600/ 100 GE. ATB 900 
125 Wests. BB cs 3600 60 Fr. Morse D-D400 300 
125 TEFC K -63268 1200 60 Fr.Morse B 900 
Al Ch. BR 3° GE ATB 1200 
100 °G.E. COMPENSATORS 
100 «AL Ch. NEW ARWW-823E1200 | 
100 EM-12.5 1200 Gunes, ye 
190) Vert CFU-994A4 1200) HP. Make Volt | \ 
190 Ch, BB ARZ-826 900| 300 G.E. 440 | 
GE K-6333 720; 200 «GE. 440 
75 *AL Ch AR-233-BS 1800/10 OE. 
75 Al Ch AR 1200 | 125 A.B. 440 | 
GE TEFC K-505 1200|125 GE. 440 | 
K-505 1200] 100 AB. 220 
cs 900 | 100 Westg. 440 
7 FT-556 720/100 Al. Ch 2200 
Ist Source for 40 Years for Quality Electrical Equipment 
i 
5 CHICAGO Slectuc 
4 
{ 
| 
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SEARCHLIGHT SECTION 


Most all units still 


TURBO UNITS (Cond.) 


2500 KVA Al. Chal. 2300/4160 v., 400+ 

1625 oe Woghse. 2300 v., 150% (bleeder) 
1250 KVA GE 480 v., 180+ (bleeder) 
1250 KVA Elliott 2300 v., aya — 
1250 KYA (2) Elliott 480 v., 150/2 

1250 KVA Wghse. 2300 v., 450% 


2002 
937 KVA Elliott 2300 v., 175% (bleeder) 
750 KVA GE 23 

625 KVA GE- Murray ("2300/4160 v., 240% 
375 KVA 0/110 v., 10071252 
375 KVA Al. Chal. 480/240 v., 1903 


TURBO UNITS (Non-Cond.) 


937 KVA Al. Chal. 480 v., 150# 

625 KVA GE 2300 v., 150/200 

250 KVA GE 600 v., 150/200+ 

62¥4 KVA; 112 KVA; 125 KVA; 200 KVA and 
50 KVA GE 486/220 v. units 


on foundation. Many may be seen operating 


DIESEL UNITS 

250 KVA 2) Buckeye 2300/480 v. 
250 KVA FM 2400/480/240 v 
200 KVA FM-FM: 2400/480/240 v. 
156 KVA Ideal-Buckeye 240/480 v. 
109 KVA GE-Superior 240/480 v. 
93 KVA GE-Superior 480/240 v 
75 KVA (2) GM 2400 480/240 v 
75 KVA (2) GM 480/240 v. 

3714 KVA GM 240 v. 


BOILERS 
625 HP Vogt 4505 
540 HP Keeler 2 
$4 2) frie City 3 drum oF 
ingfield tube sox 

NP ity 3 drum, 1604 

Erie City, Heine type, 2002 
350 HP Keeler 2 drum 
250 HP (2) Kewanee fire box 125+ 
250 HP (3) Titusville fire box 125+ 
214 HP Kewanee fire box 1254 


STEAM ENGINE SETS, A.C. 


900 KVA GE-Skinner Unif. ver. (new) 
500 KVA GE-Skinner Unif. 

450 KVA GE-Ames Unif. Cond. 

312 KVA GE-Chuse 4 v. 

312 KVA GE-Ames Unif. 

312 KVA (2) CW-Skinner Unif. 

187 KVA GE-Chuse 4 v. 

187 KVA Wghse.-Ames Unif. Ver. 
6244 KVA GE-Ames Unif. 


PUMPS — MOTOR DRIVEN 
COMPRESSORS — MOTOR DRIVEN 
TRANSFORMERS 
MOTOR GENERATOR SETS 


39 Cortlandt St. 


POWER PLANT EQUIPMENT CO., INC. ‘ctr’: 


FOR SALE 
M.G. SETS 


2 CROCKER WHEELER 

250 KW 1200 RPM MOTOR 208V 

3 PHASE 60 CTCL GEN. 250V 

3 WIRE NEUTRAL 125V 250 AMPS 
125% LOAD 2 HRS COMPL. WITH 
SWITCHING GEAR. 


Sets Are in Operation 


LIEBMANN BREWERIES, Inc. 


36 FORREST STREET 
BROOKLYN 6, NEW YORK 


two 100 KEW 250 Volt DC Generators. Steam 
by Ball Engines—140# pres- 


one 290 KW 250 Volt DC Generatr Steam 
en by Ball ine—140# pressure. 
tune complete th DC switchboard 
and two balancer sets. 
one 20 ton York Vertical Ammonia Compres- 
sor. Steam driven by Corliss Engine— 
1402 pressure. 


one 15 ton York Vertical Ammonia Compres- 
sor. Vv belt 33 H.P.—DC motor. 


wen gauges, etc. 


PURITY BAKERIES 
97 E. 12th Street St. Paul 1, Mina. 


BOILER BARGAIN 
125 HP Kewanee 2-pass self-contained Hori- 
zontal Boiler with oil burner and fittings. 
ASME, 100 Ibs. pressure, inspection guaranteed. 
THE ACME EQUIPMENT COMPANY 
14057 Schaefer Hgy., Detroit 27, Michigan 
VErmont 7-0366 


BOILERS FOR SALE 


Two new 178 hp locomotive type boilers 15 Ibs. 
pressure. Cost new each $6000. Any reasonable 
offer will be considered. Details furnished. 


CROWN LINEN SERVICE CO., INC. 
South Boston, Massachusetts 


IMMEDIATELY AVAILABLE 


New—Unused—Unerected—Complete 
Babcock & Wilcox Water Tube Boilers 
1—600 P.S.1. 740° F. Superheat 150,000 Ib. 
per hour maximum 110,000 Ib. per hour 

normal complete with oil burners. 

1—600 P.S.1. 740° F. Su a 115,000 Ib. 
per hour maximum 85,000 per hour 
normal complete with oil A 

Also specialize in 
Diese! Generators—Turbo—Generators 
Write—Wire—Phone 
DEAN G. STRICKLER & ASSOCIATES 


1346 Conn. Ave., N.W., Washington, D.C. 
Dupont 3386 


, FOR SALE 
Bargain, complete Diesel Power Plant for cheap 
and emergency power, consisting of 300, 150 and 
75 KW; 3 ph; 60 cy.; 2400 v. units, Fairbanks 
Morse Modern Unit; Engineering service available. 
Diesel, 521 K of P Bid., indianapolis tnd. 
Tel. Lineoin 4007 


1—2,000 KW GE CURTISS 
2—1,000 KW GE CURTISS 
Turbines p.s.1. pressure 150° -heat. 
Genera’ 440 V. 3 60 Come 
plete with owitch gear, condensers and es, 

Eac good condition. Located in New Jersey. 


Write 1781, POWER, 330 W. 42 St. 
New York 18, N. ¥. 


BOILERS 
FOR SALE 


Two 603 H.P. Babcock 
Wilcox Sterling type 
Water tube boilers, fitted 
with Jones AC Stokers. 


For complete details contact 


A. R. MENEREY 
Cadillac Motor 
Car Division 
General Motors 
Corporation 
DETROIT, MICHIGAN 


FOR SALE — DIESEL ENGINE 
One 6 cylinder Macintosh-Seymour (now Amer- 
ican Locomotive Co.) Diesel Engine, Serial 
#2035, Model 6-C-46, 4-cycle, 1250 H.P. at 
164 R.P.M., direct connected to G.E. 2300 Volt, 
A.C., 2-phase, 60-cycle 1060 K.V.A. generator 
and G.E. direct connected exciter complete 
with generator field rheostat, exciter field 
theostat, lube oil pump and motor, and com- 
plete with necessary watthour, ampere, voltage, 
power factor meters and necessary current and 
potential transformers. 

May be inspected in operation at Municipal 
Generating Station, Rockville Centre, N. 
anytime prior to February 10, 1950. Will be 
sold “as is—where is,’ purchaser to remove 
prior to March 15, 1950. 
pg will be received to 2:00 P Februar: 

950, by the COMMISSIONER Or PUBLIC 
UTILITIES, Rockville Centre, N. Y. 

Write for further information. 


FOR SALE 
MODERN 1000 KW Turbo-Generator 
in Excellent Condition 


Non-Condensing, Steel cose 80% bock pres- 
sure 8 P.F., 3 phase, 60 cycle, 4150/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker, and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum, Textile, Pulp and Poper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
739 Drexel Building Philadelphia, Pa. 


NEW and REBUILT 
MOTORS 
GENERATORS 
TRANSFORMERS 
1 to 1500 H. P. 

evectRic EQUIPMENT CO. 
ROCHESTER 1, NEW YORK 


DIESELS FOR SALE 
1—-200 KW 400 aes 
1—125 KW B E 400 RP. 
1—100 KW BUCKEYE 400 RPM 

Each Unit Complete 
Immediate Delivery — Low Price 
ROBERT L. NEISWANDER 
LIMA, OHIO 
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Generator Voltage Regulators 
New — Used — Sold — Exchanged — 
Rebuilt 
Westinghouse Silverstat General Electric GDA 


Allis Chalmers Rocking contact for A.C. and D¢ 
generators all sizes for quick delivery 


WESTERN REGULATOR EXCHANGE 


1730 Wazee St. 
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Afi ially 


repairing, 


MARIEMONT 


lizing in buying, selling, 
only. 


Experienced personnel assures you first class workmanship and 
complete satisfaction. 


Every transformer guaranteed for one year 
The Electric Service Co., Inc. 


“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 


CINCINNATI 27, OHIO 


EQUIPMENT 
WANTED 


WANTED 


DIESEL ENGINES 


300- 500 H.P. 
600-1000 H.P. 
1200-2000 H.P. 


El. Machines 
Generators and Motors 
for A.C. and D.C. 
200 Kw. and above. 
W-1561, POWER 


330 W. 42nd STREET 
NEW YORK 18, N. Y. 


WANTED 
SYNCHRONOUS 


MOTOR 


250 or 300 HP, 400 RPM, 60 Cycle, 3 
phase, 220 or 208 Volts for direct con- 
nection to compressor. 


ROSELAND 


1658 BROADWAY NEW YORK 


Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable units 
L. W. BAUER 
North Bergen, N. J. 


WANTED 
TURBO GENERATOR —300-500 KW—back pres- 
sure unit preferably complete with governor for 
operation parallel utility on 480/3/60; 1.8. Condi- 
tion—-240%g and 475°-500° FTT—exhaust to 
would consider generator only, complete with ex- 


citer. Give full particulars and history. 
RODERICK O'DONOGHUE 
420 LEXINGTON AVE., NEW YORK 17, N. Y. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 
PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


CASH DOLLARS 
For your Surplus Motors—Control switches 
Cable—Fittings—Suppiies. 
We buy all types electrical supplies. 
Send Listing—Complete Description 


Industrial Electric & Supply Co., Inc. 
Box 1398—Memphis, Tennessee, Dept. A 


WANTED 


Steam Turbo Unit 4000-5000 KW Marine Type 
150 or 200 HP mtr. 3 ph., 60 cy., 720 or 900 RPM 
30 & 45 K.V. Insulators 

Transmission Line Wire 


RM. 4200, 316 SOUTH LaSALLE ST. 
CHICAGO 4, ILLINOIS 


SPECIAL 
Wanted One Unit Only 200 H.P. Water Tube 
Boiler Without Smoke Stack and Without Mechani- 
cal Burner, Please Furnish complete description 
ED FRIEDRICH, INC. 
1117 E. Commerce St., San Antonio, Texas 


At. Your 
Service 


—for bringing business needs or 
“opportunities” to the attention 
of men associated in executive, 
management, sales and respon- 
sible technical, engineering and 
operating capacities with the in- 
dustries served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS of 


Classified Advertising 


American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 


Coal Age 

Construction Methods & Equip- 
ment 

Electrical Construction Mainte- 
nance 

Electrical Merchandising 

Electrical World 

Electronics 

Engineering and Mining 
Journal 

E. & M. J. Metal Mineral Mar- 
kets 


Engineering News Record 


Factory Management and Main- 
tenance 


Fleet Owner 

Food Industries 
Nucleonics 
Operating Engineer 
Power 

Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 
information address the 


Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO., INC. 


330 W. 42nd St., New York 18, N. Y. 


POWER January 1950 


| 
SEARCHLIGHT SECTION i 

| 
SEND your TRANSFORMERS to \] 
ELECTRIC SERVICE CO., INC. 
pl { ible organization spec | 
| | 

| 
a 
| 
260 


SEARCHLIGHT SECTION 


SLIP RING MOTORS 3-Ph., 
Volts Make 


60 Cy. 
HP 


MOTORS 3-Ph., 60 


GENERATOR SETS 
1—62% kva. 1200 rpm, 220 volt, Whee., geared to 7300 
rpm, W! non-cond. turbine, ie. 
2—unused 25 kva, 120/208 v., 3 ph., 1200 rpm, genera- 
tor dir. conn. to Waukesha 6 cyl. gas engine 


458 SEVENTH ST. 


AIR COMPRESSOR 
Worthington FEATHER- 
110 tbs. motor-driven. 
CIRCUIT BREAKERS 
2—2000 amp., GG E, 3 pele, 600 
2—1600 .. ITE, 600 v., 
2—1200 ampere, Whee., 3 pole, “i air 


SQUIRREL CAGE MOTORS 
ik” 


E 


5 


50 
2200/440 
A. C. 


. 1200 rpm, 
600 rpm 


GENERATORS 


720 rpm. 

rpm, 

-225 600 rpm, 
210 kva, 1820 rpm, 440/220 volt, Westinghouss 
100 rpm, 440/220 volt, Westinghouse 


HARRY J. RICE pats 


1—300 1200 rpm. 


1 


1—75_ kw, 5 


va, UB, 
5— 75 kva, G.B., 2400-240/120 ¥. 
3—_50 kva, G. 


Cc. MOTORS 


MOTOR GENERATOR SETS 


E., connected to 500 


rpm, 
be squirrel cage 
G.E., conn, to 175 
rpm, 4000/2300 /440 synchronous 
kw, 250 v., Hertner, 12 rpm, connected to 
90 kw, 1200 rpm, 250 1.E., connected to 135 
hp 2200/440 V. motor 
12 1200 rpm, G.B conn. to 120 hp. 
2200/440 ¥., syn. motor. 


TRANSFORMERS 60 Cy. 
~400 kva, G. 13,800/6900-—-230/460 V. 
240/480 V. 
350/460 v. 
80 

G. EL, 4600/ 300 230 


. G.E., 15800— 
CE, 4600/2300- 


G.B, 480—240/120 
Pyranol 


HOBOKEN, N. J. 


500 HP Boiler Plant 
Complete Built 1946 
Two 250 HP 160¢ Wickes Type A 
Detroit Roto Stokers FD Fans and 
Thermix ID Stacks Coal Silo Eleva- 
tor Hoppe Weigh Larry Deaerating 

Feed Water Heater. 
STEWART ELECTRIC CO., Inc. 


1705 UNION TRUST BUILDING 
CINCINNATI, OHIO 


FOR SALE 
30 ton Hartford Automatic Ammonia Compres- 
sor with 30 H.P.--D.C. motor. 
Centrifugal Brine Pump—S H.P.—D.C. motor. 
Used — in good condition. 


THE SETON INSTITUTE 
6420 Reisterstown Rd. -» Baltimore 15, Md. 


FOR SALE 


2 RILEY-JONES STOKERS—Type AR 


With all accessories — underfeed, single retort, 
side dumping. 


Width between side walls 6 ft. 6 in. Length from inside front wall to face 
of bridgewall 6 ft. 4'/ in. Equipped with Riley-Jones Riflex Mechanical 
drive consisting of a highly efficient spur gear reduction unit operating a 
ram with a simple timing mechanism to vary the interval between ram 
strokes, thus giving a quick full stroke of the ram at all rates of feed. 
Stokers are of the unit type driven from fan motor through silent chain 
drive. This was stand-by equipment and is in excellent condition and avail- 
able for inspection at warehouse in Bayonne. 


PHARMA CHEMICAL CORPORATION 
Bayonne, New Jersey 


INDUSTRIAL EXHAUSTERS 
NEW GARDEN CITY 270 
43” 8 blade open paddle wheel impellers, 
30” Inlet, 21x30" Discharge, Capacity to 
22,000cfm @ 15” w.g., Ideal for Hot 
Gases to 1600°F., Mechanical Draft, Dust 
and Material Handling, etc. 
Fafnir SAOL 2-15/16” Bearings 

Alloy Steel Impellers and H. 
Very Attractive Prices 

KODY ENGINEERING COMPANY 
P.O. Box 765 Trenton, N. J. 


Watch-- 
the Searchlight Section 
for 
Equipment Opportunities 


SAVE 75% ON BOILERS 


-— HP 2-pass Titusville, 1942, ASME 
P 1252, stokers, complete fittings. 
»-. HP 2-pass Fitzgibbons, 1943, ASME 
WP 1352, for coal, complete fittings. 
5—Ideal #6 Heating Sectional Boilers 
3—125 HP Lucey Firebox Boilers, 200# 
WP gas burners, pumps, stacks, etc. 
ae og LP Boilers, jacketed with steel 
as burners, controls. Type 639SA 
Serial $1323 9425 ft radiation. 


VERY EXCELLENT CONDITION 


STOCKYARD IRON CO. 
1208 Penn. St. Memphis, Tenn. 


Jor Sale 


BROS 
WATERTUBE BOILERS 
IMMEDIATE DELIVERY 
1—25,000; 1—15,000+ 


for SPREADER STOKER 
or OIL FIRING 


Automatic Combustion Eqpt. Co., Inc. 


P.O. Box 1478, Rochester, New York 


BIGELOW 3-1773 


NEW — TRANSFORMERS—uUseED 


Engineered to fit your requirements. Air cooled auto or insulating—Class A or 
Class B.1 Ph. 3 Ph. Phase Changers 


FARATRAN ELECTRIC CO. 
21 LEWIS ST. 


NEWARK 3, N. J. 
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: HP Volts Make Speed 
450 350 230 (2) GE. 1150 
250 3200/440 600 250 230 (2new) Cr. Wh. 1800 
200 440/220 514 200 230 Cr. Wh. CMC 890 
300 440/220 900 150 230 (new) Cr. Wh. 900 
2) 
150 2200/440 1200 
150 440/220 120] HP Speed 
100 440/220 600 900 
100 (2) 440/220 900 KT 1200 250 > 
100 2200/550 1800 cs 1300 440 ¥., 
| 80 440/220 900 KT 900 | l— 
15 2200/550 1800 oGs 1200 
cs 1200 
RPM 
600 3300/440 1200 900)! 
400 440/220 ATI 600 KT 1208 
i 300 2200/440 Ts 720 1K D4 
300 440/220 ATI 600 IK 
{ 250 440/220 HR 277 cs bs 
: 250 440/220 ATI 600 KT 720 | 
240 440/220 G 1800 | B. Bre. 18! 
200 440/220 TS 720 | 150 vert. 440/220 KTP 1200 
200 4150/2300 G 1300 | 150 440/220 1K 516 
120 440/220 ATI ‘900 | 125 440/220 (2) 1K 514 
110 440/220 TS a57 | 123 vert. 440/220 KTP 1300 
+ 100 440/220 G 1800 
75 2200/440 GE 600 | 100 12007 ph 
1—500 kva 3 
| 
Pyranol 
i 
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INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but 


Pp in p 


Acretee Corp. .......- 
Air Preheater Corp..... 165 
Air Express Div. 

Railway Express Agency... 
Allen-Sherman-Hoff Co. ................. ad 
Allis-Chalmers Mfg. Co............. 37, 52, a 
American Air Filter Co., Inc........ ° 
American Blower Co. .............. 264 
American Brass Co............ ‘ae 127 
American Chain & Cable Co....... 153 
American Chimney Corp............... 240 
American District Steam Co.......... 150 
American Engineering Co.. 62-63 
American Locomotive Co.............. ° 
American Pulverizer Co............... 217 
Anchor Packing Co.......... 61 
Arkansas Fuel Oil Co...... bg 
Armstrong Cork Co..... 49 
Armstrong Machine Works 131 
Associated Research, Inc... ° 
Aurora Pump Co........ ° 
Babbitt Steam Specialty Co.... 164 
Babcock & Wilcox Co........... 4-5 
Badger Mfg. Co........... 
Bailey Meter Co.......... sees 12-13 
Baltimore & Ohio Railroad........... e 
Bartlett & Snow Co., C. O............ bg 
Beaumont Birch Co....... 
Belmont Packing & Rubber Co 
Bernitz Furnace Appliance Co............ 181 
Biddle & Co., James G... 175 
Bird-Archer Co. 
Black, Sivalls & Ine. 56 
Blackburn-Smith Mfg. Co.... ........... 236 
Blaw-Knox Co. ...... 
Boiler Tube of America. . 172 
Bridgeport Brass Co... 226 
Brown Boveri Corp. 189 
Brown Instruments Div. 179 
Buell Engineering Co.................... 166 
Buffalo Forge Co....... 233 
Buffalo Pumps, Inc.... 53 
Burgess-Manning Co. 227 
Bussmann Mfg. Co... 30-31 
Byers Co., A. M.... 72 
Canton Stoker Corp.. 218 
Catawissa Valve & Fittings Co. 192 
Chapman Valve Mfg. Co... 149 
Chase Brass & Copper Co., Inc.. 193 
Chicago Metal Hose Corp. 222 
Chicago Pneumatic Tool Co. . 
Cities Service Oil Co...... 234 
Clarage Fan Co. 237 
Clark Bros. Co., Inc...... 
Clark Mfg. Ce.......... 
Cleaver-Brooks Co. 
Cochrane Corp. ......... 225 
Coffin, Jr. Ce., J. 8....... 184 
Combustion Engrg. -Superheater, ine. 18-19 


Condenser Service & Engrg. Co.......... 


Coppus Engineering Co... 

CB. 
Darling Valve & Mfg. Co................- 
DeLaval Steam Turbine Co......... . 68, 202 
Diamond Power Specialty Corp.......... 8-9 
Dings Magnetic Separator Co............ 
Dynamatie Corp. 

(Sub. of Eaton Mfg. Co.)............-. 
Eaton Mfg. Co. 

(Dynamatic Div.) ............... 
Economy Pumps, Ince.............. 
Electric Machinery Mfg. Co 173 
Electric Storage Battery Co............... 
Elgin Softener Corp.......... 
Ernst Water Column & 240 
Executone, Inc. ....... 202 
Fairfield Engineering Co................. ° 
Fairmont Coal Bureau..... e 
Pett Products Mfg. Co... .. 
Flexitallic Gasket Co............. 
Flexo Supply Co., Inc............ 
Foster Engineering Co............... 
Garlock Packing Co........... , 


General Electric Co. 


(Apparatus Dept.) ...10-11, 38-39, 46-47, 


General Regulator Co. 

Golden-Anderson Valve Spec. Co.. aed 
Goodyear Tire & Rubber Co.... 
Graver Water Conditioning Co........ 208 


Grinnell Co. Third Cover 


Griscom-Russell Co. . . . 219 
Gulf Oil Corp..... ous 
Gunite Concrete & Ca... 
Bogen Cea ....50-51 
Hall Laboratories ............ iekewas 171 
Harbison-Walker Refractories Co......... ad 
Hays School of Combustion.............. 194 


Hewitt-Robins, Inc. 
Heyl & Patterson, 
Pump Valve 240 
Homestead Valve & Mfg. Co............. 204 
Illinois Water Treatment Co............. 
Ce. 34 
International Nickel Co.............. 
Jerguson Gage & Valve Co..............- 
Jones Foundry & Machine 
Keasbey & Mattison 66 
Kellogg Co., M. 203 
Kennedy Valve Mfg. 
Kennedy-Van Saun Mfg. & Engrg. Corp. 14-15 
Kewanee Boiler Corp 192 
Kieley & Mueller, Inc... 
Kinney Mfg. 
Klingerit, 238 
Klipfel Valves, Inc...........- 229 
Koppers Co. (Coupling Dept.).......----- 
Koppers Co. (Elex Precipitator Dept.).... 
CO. 
Lapp Insulator Co., Inc........- 
Lee Engineering 
Leeds & Northrup Co....... .... Second Cover 
Link-Belt Co. .......- 3 
Liquidometer Corp. 236 
Lockett & Co., Ltd., A. M...........+++- 194 
Ca, 
Lumnite Div., 

Universal Atlas Cement Co.......-..- 
Lunkenheimer Co. .......-- 16-17 
Manheim Mfg. & Belting Co..........--.- 
Manning, Maxwell & Moore, Inc......... 235 
Marley Ce. 230 
Marsh Corp., James ° 
Mason Neilan Regulator Co...........---- 
Maxim Silencer Co........... ° 
MeAlear Mfg. 
McGraw-Hill Book Co..........-. 164, 176, 188 
Midwest Piping & Supply Co... ae ea 

Ai H well Regulator Co., 

Mitchell & Co., W. K........... 
Monsanto Chemical Co.......... 
186 
National Airoil Burner Co., Inc.......... 172 
National Aluminate Corp............ ee 
National Electric Coil Co..... 
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National Valve & Mfg. Co................ 224 Terry Steam Turbine Co.... 


. 201 Warren Steam Pump Co....... 
Nordberg Mfg. Co................ Tidewater Associated Oil Co............. 151 Westinghouse Electric Corp... 70-71 
Northern Equipment Co.................. 137 Timken Roller Bearing Co...... Weston Electrical Instrument 
Norton Company .......... Todd Shipyards Corp. Wheeler Mfg. Co., C. H..... 
Oakite Products, Inc................. ++. 200 Troy Engine & Machine Co.............. 198 Wickes Beller Co......... .171 
Ohio Coal Association.................. Wiedeke Co., Gustav....... . 
Owens-Illinois Glass Co. (Kaylo Div.)..... + Union Asbestos & Rubber Co... 
eerless mp Di 
Food Machy. & Chemical Corp........ Viking Pump Co............ 168 Weight Chomieal Co,........ 
Pennsylvania Crusher Co. Met» * Vogt Machine Co., Hemry................ 48 
Penn Flexible Metallic Tubing Vulcan Soot Blower Corp......... 24-25 
P Youngstown Sheet & Tube (Co. 209 
Wallace & Tiernan Products, Inc......... ° 
Philadelphia Gear Works. 197 Walworth C 207 Zall B 
iu Pittsburgh Piping & Equipment Co....... 232 


Prat-Daniel Corp. 221 
(Classified Advertising) 
4 Pritchard & Co., J. EMPLOYMENT Gustafson, A. C.... 268 
Positions Vacant...... 242 H & P Machinery Co......... .. 260 
Quaker Rubber Positions Wanted wa Hastings & Co., Ine....... .. 2556 
Employment Services ...... Hall & Co., Stephen.... ..... .. 261 
Inc. Selling Opportunities Wanted. .......... 242 Heat & Power Co., Inc....... 257 
4 Republic Flow Meters Co...............28-29 25 
‘4 Republic Rubber Div. EDUCATIONAL International Power Machy. Co - 261 
Lee Rubber & Tire Co....... ; 242 Johnson & Associates, Howard B 257 
” Republic Steel Corp..................... 42-43 Kody Engineering Co...... = 257, 261 
Revere Copper & Brass, Inc............ M41 For Sale ... 243-261 Defax 242 
Richardson Scale Liebmann Brev weries, Inc... 259 
{ A Riley Stoker Corp........ 7 Equipment ....... 260 Mississippi Valley Equip. Co. 
ADVERTISERS INDEX Moulton, Wm. C......... coe 
Acme Equipment Co., The.. 259 Neiswander, Robert L. 269 
Santa Fe Tank & Tower Co.............. . 194 Aljohn Diesel Co., Inc........ ea Northern Metal Co..... Ss ; 
Sareo Co. ..... 155 American Air Compressor Co... 248 Newman & Co., Inc... 259 
Schutte & Koerting 125 Arrow Transformer Co., Inc............. 256 O'Donoghue, Roderick. . 260 
Atlantic Transformer Co................ 258 Penn. Machinery Co.. . 258 
Sier-Bath Gear & Pump Co............... 188 Automatic Combustion Equipment Co., Paratran Electrie Co.. = . 261 
Simplex Valve & Meter Co............... . 261 Ph. Dietz Coal Co., Inc... . .. 256 
MeGming Bauer, L. 260 Pharma Chemical Corp... 26) 
Beeson Engineering Co...... Pierce Cable Co.......... .. 260 
Smith Corp., Winfield H............. Benkart Steel & Supply Co. Powerite Corp. ........ 256 
Heh Smith Refractories, Sanford S........ Pee Boswick Electric Co., The. . Power Plant Equip. Co., Inc ++ 269 
223 Brew, Waltman & Co., Inc. Rearick Chas, B.......... 
Springfield Boiler Co................ Chicago Electric Co......... Roseland . 260 
Standard Oil Co. of Indiana...... . 35-36 CIMCO Schoonmaker Co., Ine., A. G.... 246 
} 42-43 Crown Linen Service Co., Inc Seton Institute, The........ 261 
| Stephens-Adamson Mfg. Co............... 54 Denny & Clark.......... Standard Lime & Stone Co., The --. 856 
Stickle Steam Specialty Co............... Stanhope, L. M............ 282 
Stock Engineering Co......... Douglas Co., Stephen A... Stewart Electric Co., Ine.... 
Stone & Webster Engrg. Corp............ . Duquesne Electric & Mfg. Co. 2 Stockyard Iron Co...... coe 261 
Strong, Carlisle & Hammond Co... . 158 Electric Apparatus Repair Co 258 Strickler & Associates, Dean G «+» 269 
Struthers Wells Corp........... Electric Equipment Co...... 259 Thompson Co., Inc., J. Parker 254 
Sturtevant Div. Electric Generator & Motor Co 250 Tomsett Associates . mee oo 242 
Westinghouse Electric Corp.. ... 40-41 Electric Service Co., Inc 260 Universal Wire & Cable Co. -» 258 
.... 20-21 Ellis Co., A. Lee..... j 248 Utilities Machinery Corp.... 265 
Superior Combustion Industries. ... oe ae Empire Electric Co., Inc 253 Village of Rockville Centre .. 259 
Ge ‘ Erie Electrie Co., 251 Wagner Co., Arthur....... 
Fletcher Sales Co... 252 Weaver, Charles ........ ; 248, 263 
Taylor Forge & Pipe Works... General Motors Corp 259 Gai, ce 255 
Taylor Instrument Co’s................... 228 Glow Electric Co. 247 Western Regulator Exchange . 269 


POWER °* January 1950 


| 
aa 
3 
| 
| 
| | 
| 263 
il |- 
| 


After the sale ...what? 


To sell is to serve. 

Service at American Blower starts long before 
the order and continues after the sale. 

Here, A. P. Darlington and H. O. Danz, both 
veterans of 34 years’ experience with American 
Blower, are starting work through the shop on 
an order for Induced Draft Fans from another of 
America’s great public utilities. 

Months of planning have already gone into this 
job. These men will be in close contact with it all 
through our shop. Others equally skilled will see 
it satisfactorily installed. 

It has been a privilege for American Blower engi- 
neers to work closely with great public utilities 


down through the years. They have profited by 
this firsthand experience. 


Yes, you've guessed it. American Blower sells by 
serving. 

This service is available to you through competent 
American Blower sales engineers in all American 
Blower Branch Offices, strategically located in 57 
principal cities. A phone call will place you in 
contact with one. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapuator & Sanitary corroration 


YOUR BEST BUY 


AMERICAN BLOWER 


ST Fly Ash Precipitators— Type VS Gyrol Fluid 

especially for power Drive—for adjustable POWER PLANT EQUIPMENT 

plants burning pulverized speed control of mechan- a ae 
fuel. ical draft fans. 


HS and Sirocco Fans for 
forced or induced draft 
in all types of power 
plants. 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOILERS - ROSS HEATER » TONAWANDA IRON 
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Look how closely this 8-inch steam main is 


tucked up under the roof. And, at 410 p.s.i. 
and 550 F., this piping was bound to move up 
and down enough to need flexible support. Just 
the hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
Catalog 10-D ... the Pre-Engineered Spring 
Hanger fig. B268, type G. 


Every pipe suspension problem is pre-solved 
for you by Grinnell ready-to-install hangers 
and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 
local Grinnell jobber. 


Grinnell Company, Inc., Providence 1, R. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland © Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * San Francisco © Seattle « Spokane 
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Your turbines get full protection 
against the dangers of (1) rust, (2) sludge, and (3) 
foam, when you use Texaco Regal Oils (R & O). 
Only the choicest base stocks are used in making 
these world-famous oils. They are specially refined, 


fortified with rust and oxidation inhibitors, and 
processed to prevent foaming. 

Texaco Regal Oils (R & O) thus keep turbine 
lubricating systems clean through extra years of 
service life. This means bearings are kept smooth 
and safe in a constant flow of cool, clean oil ... 
governor response is always sensitive and swift. 

Texaco Regal Oils (R & O) meet the exacting re- 
quirements of all leading turbine builders, and the 
turbine oil specifications of the United States Navy. 

Get an extra margin of safety by using Texaco 
Regal Oils (RG O). A Texaco Lubricating Engineer 
will gladly explain to you in detail. Just call the 
nearest of the more than 2,000 Texaco Wholesale 
Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 17, 
New York. 


TEXACO Regal Oils 


FOR 


ALL 


TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Seturdey efternesa. 
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